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DRB Memorandum

Date: 16 July2014

Project Location: 267 Great Road, Acton, MA

Package Reviewed:
Stamski and McNary, Inc
Site Plan for Acton Management Inc. 267 Great Road, Date: June 27, 2014

Existing Conditions Plan
Grading and Drainage Plan
Layout Plan
Construction Details (didn’t review)
Landscape Plan

Drawings from Website reviewed:
Architect - EJ Rempelakis
Building

Plans- Section A-A - No Date
Elevations - No Date
FloorPlan-NoDate
Right & Left Side Elevation - No Date

Proponent Representatives in attendance:
none

DRB Members in Attendance:
Holly Ben-Joseph (HBJ)(Landscape Architect); Peter Darlow (PD)(Architect); David Honn (DH)(Architect)

Date of DRB Review: 07-16-2014

The DRB met on the above date to review the drawings. The project is a new office building with parking on a lot
with an existing single family home. It is located across Great Road from the Donelans shopping center and adjacent
to another small commercial plaza to the west, and a 40B housing project to its east side. The property is shaped
like an ‘L’, and a portion of the property lays within a wetland setback. The majority of the proposed development
is located closest to Great Road, with the other heavily vegetated area being left undisturbed. The building is facing
the road and parking is set to the side and back of the building.

The Design Review Board has the following comments:
Site Comments:
• The site plan works well, with most of the development closest to Great Road, and the vegetated area

being left in its natural state.
• It is difficult to determine from the drawings if the existing residential building is to remain; there is no

demolition plan that shows this, and there seems to be no access drive to the existing back building.

Design Review Board Project Memo July 16, 2014
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The plans submitted show conflicting information - the Grading Plan shows access via the new
parking lot and the Planting Plan does not show access.

• The Design Review Board believes the site-plan works well and follows DRB Guidelines - the
building is the prominent feature from the street and parking is tucked to the side and back of the
building.

• The number of parking spaces is reasonable for the size of the office building.
• The DRB suggests using a material such as concrete or payers for the walk to the building rather than

an asphalt path - this would upgrade the look and quality of the pedestrian entrance to the building.
• There is an existing 18’ Maple on site and it is not clear if the intent is to save this tree. On the

Landscape Plan the 18’ maple is shown in a planting island within the parking, on the Grading Plan,
the Maple is removed for the parking lot drive. The DRB highly recommends adjusting the parking
layout to keep this existing mature tree.

• The DRB suggests using a different tree other than Flowering Pear along the access drive for several
reasons: 1) it is weak wooded and limbs splinter; 2) it has become an unofficial invasive plant; 3)its
fragrance is offensive to many.

• The DRB recommends replacing Rugosa Rose with another flowering shrub since this plant is now an
official invasive plant.

• The DRB suggests to add an outdoor seating area near the building for employees; for instance at the
front or east side of the building.

• There is no North Arrow on the plans.
• What type of lighting fixtures will be used?
• Will there be any signage and if so, where?

Building Comments:
• In general, the architecture design is acceptable, thought notably very simple; the quoins on the

building corners over the brick is a nice detail.
• The DRB suggests more money and design effort could be invested in a proportionately stronger

entrance porch and decorative treatment at the entrance doors.
• The DRB suggests flipping the building to also point out that by doing so the office windows on the

end of the building would than face toward Great Road.

In general, the DRB had a favorable opinion of the project and will support moving forward with the project if the
following suggestions are incorporated into the plans.

Respectfully Submitted,

Design Review Board

Design Review Board Project Memo April 16, 2014
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TOWN OF ACTON
Health Department

472 Main Street
Acton, Massachusetts, 01720
Telephone (978) 929-6632

Fax (978) 929-6340

July 16, 2014

To: Cheryl Frazier
From: Evan Carloni, Health Department
Re: SPSP #07-03-14-451 267 Great Road
•.....a....u..................a..........................a...........i

After reviewing the proposed plan for 267 Great Road, the Acton Health Department has
the following comments:

- What is the plan for existing house on the property? Is it staying or being
removed?

- If the house is staying, where is the current septic system located? We do not have
currently have record of this.

- We currently do not have an approved septic plan for the new office building,
which will be needed.

- Additional soil testing will be required for the septic plan since we will need two
deep holes and a percolation test located in the area of primary leaching field and
two deep holes and a percolation test in the area of a reserve leaching field

- This area is in a Zone 2 and Zone 3 so Article 11 and Article 16 of the Acton
Board of Health Rules and Regulations must be followed. Any construction in
these zones must be approved by the Acton Board of Health, requiring a meeting.

- There is also a possibility of the need for a storm water discharge permit from the
Health Department depending on the final grading of the property

Please feel free to contact me with any questions you may have.





ACTON MUNICIPAL PROPERTIES DEPARTMENT

[NTERDEPARTMENTAL COMMUNICATION

To: Planning Department Date: July 18, 2014

From: Dean A. Charter, Municipal Properties Director

Subject: Review of SPSP # 07-03-14-451, 267 Great Road

I have reviewed the plans on file for the above noted Site Plan, and ani familiar with the site. I believe the
landscape plan, dated June 3. 2014, is adequate and appropriate.
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Site Plan Special Permit
Application

for

267 Great Road
Map E-5, Parcel 13

Acton, MA 01720

Applicant:

Date:

Aeton Management, Inc.
69 Great Road
Acton, MA 01720

June 27, 2014

SM-4860
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STAMSKI AND MCNARY, INC.
1000 Main Street

Acton, Massachusetts 01720
(978) 263-8585

FAX (978) 263-9883
JOSEPH MARCH, RE.. P.L.S.
GEORGE DIMAKARAKOS, P.E.

July 3,2014

Acton Town Clerk
472 Main Street
Acton, MA 01720

Re: 267 GreatRoad

Dear Town Clerk,

On behalf of our client, Acton Management, Inc., we hereby submit the enclosed information for
a Site Plan Special Permit pursuant to the Board of Selectmen’s Rules and I?egulationsfor Site
Plan Special Permits and the Town ofActon Zoning Bylaw for the referenced site.

Very truly yours,

Stamski and McNary, Inc.

‘-lames Melvin, E.LT.

ENGINEERING PLANNING SURVEYTh



STAMSKI AND MCNARY, INC.
1000 Main Street

Acton, Massachusetts 01720
(978) 263-8585

FAX (978) 263-9883
JOSEPH MARCH, P.E., P.L.S.
GEORGE DIMAKARAKOS, RE.

July 3, 2014

Acton Board of Selectmen
472 Main Street
Acton,MA 01720

Re: 267 Great Road

Members of the Board,

On behalf of our client, Acton Management, Inc., we hereby submit the enclosed information for
a Site Plan Special Permit pursuant to the Board of Selectmen’s Rules and Regulationsfor Site
Plan Special Permits and the Town ofActon Zoning Bylaw for the referenced site.

Very truly yours,

Stamski and McNary, Inc.

Melvin, E.I.T.

George imakarakos, P.E.

ENGINEERING PLANNING SURVEVING



3.1
APPLICATION

FORA
SITE PLAN SPECIAL PERMIT



ixB

TOWN OF ACTON
APPLICATION FOR SITE PLAN SPECIAL PERMIT

For
Under Zoning Bylaw Section

___________________________________

Refer to the “Rules and Regulations for Site Plan Special Permits” available from the Building
Department or the Planning Department for details on the information and fees required for this
application. Contact the Planning Department at 978-929-6631 or Building Department at 978-
9296633 with any questions concerning the Rules, Incomplete applications may be denied.

Please type or print your application.

1. Location and Street Address of Site 267 Great Road

2. Applicant’s Name Acton Management, Inc.

Address Groat Road, Acton, MA 1720

Telephone

_____________________

Email

______________________________

3. Record Owner’s Name

_________________________________________________

Address
Telephone

______________________Email______________________________

4. Town Atlas Map(s)/Parcel Number(s) Map E-5, Parcel 13

5. Zoning District (s) of Parcel(s) Limited BUSIneSS, Groundwater Protection Zone 283

If any Site plans have been filed previously for this site give file numbers:

____________

The undersigned hereby apply to the Board of Selectmen for a public hearing and a site plan special permit under

Section 10.4 of the Zoning Bylaw approving the attached site plan.

The undersigned hereby certi that the irtformation on this application and plans submitted herewith is correct, and

that all applicable provisions of Statutes, Regulations, and Byias will be complied with. The above is subscribed to

and executed by the undersigned under the penalties of peiury in accordance with Section I-A of Chapter 268,

General Laws of the Commonwealth ofMassachusetts4

-

*____

________—

4

Date Signature%f Petitioner(s) Signature of Petitioner(s)

RECORD OWNERS KNOWLEDGE AND CONSENT
I hereby assert that I have knowledge of and give my consent to the application presented above.

Date Signature ofRecord Owner(s) Signature of Record Owner(s)

Sire Plan Special Permit Rat/es & Regulations Page 23



3.2
CERTIFIED ABUTTERS LIST
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3.3 USE DESCRIPTION

The existing use of the site is SINGLE FAMILY DWELLING. The proposed use of the site is
for OFFICE.

There will be no storage, generation or use of hazardous materials or wastes on the site.

3.4 OTHER PERMITS AND VARIANCES

PERMITTING BODY REQUIRED

Acton Board of Health Disposal Works Construction Permit
Aquifer Permit

Acton Conservation Commission Order of Conditions (Acton Wetland Bylaw)

Mass Highway Curb Cut Permit

EPA NPDES Construction General Permit



3.5
RECORDED PLANS



Bk: 59933 Pg: 547
Total Pages = 2

uthtr EIr
NANCY K. BERNIER, EXECUTOR OF THE WILL OF JOHNA. C KIMBALL, JR., late of Acton, Middlesex County,Massachusetts, Middlesex County Probate Docket No. 1 1P495 lEA,under Power of Sale which power is conferred by the Will of theDeceased Owner, with Fiduciary covenants

for consideration paid and in full consideration of
FOUR HUNDRED FIFTY THOUSAND AND 00/109($450,000.00) DOLLARS

grant to SPS-ACTON, LLC, a Massachusetts limited Liabilitycompany with a principal office do Acton Management, Inc., 69 Great For Registry UseRoad, Acton, Massachusetts 01720

A certain parcel of land, with the building(s) and improvements thereon, situated in Acton, on theEasterly side of the State Highway leading from Concord to Littleton, bounded and described asfollows:

BEGINNING at the Northwesterly corner thereof at land now or formerly of E.A. Mayell and saidState Highway and running

THENCE by a stone wall by said land now or formerly of said Mayell SOUTH 78° 34’ EAST twohundred thirty-seven and 50/100 (237.50) feet and by a stone wall NORTH 11° 56’ EAST threehundred and sixteen (316) feet to a corner of stone walls at land of Baxter, hereinafter mentioned;
THENCE by Land of satd Baxter by a stone wall SOUTH 67° 34’ EAST one hundred forty and 5/10(140.5) feet and SOUTH 11° 56’ WEST four hundred eighty-four and 75/100 (484.75) feet to a boundat land now or formerly of Ellice;

r- THENCE by said State Highway NORTH 4° 44’ EAST one hundred seventeen and 8/10 (117.8) feet tothe corner first mentioned;

CONTAINiNG two and 25/100 (2.25) acres, more or Less.a)

See plan of land in Acton surveyed for Aipheus T. Baxter by Horace F. Tuttle, May 20, 1933, recorded>., with Middlesex South District Registry of Deeds with deed of Aipheus T. Baxter, dated June 15, 1933,t recorded with said Deeds in Book 5726, Page 397, these being all of the premises described in saiddeed.

Subject to easements, rights, restrictions and covenants of record if they affect the locus and are in fullforce and effect, expressly not intending nor meaning to extend the same in the event that they haveexpired by operation of law or otherwise.

Meaning and intending to convey the same premises as conveyed by virtue of deed of John A. Kimballand Alice W. Kimball to John A. C. Kimball, Jr. dated May 1, 1968, and recorded with the Middlesex
South District Registry of Deeds at Book 11798, Page 633. .lohn A. C. Kimball, Jr. died on August 9,
2011, See Middlesex Probate Docket No. 11P485 lEA.

267 GREAT ROAD, ACTON, MA Page 1
FIDUCIARY DEED



Bk: 59933 Pg: 548

Witness my hand and seal this day of September, 2012.

Nancy K’Bernier, Executrix ofthe
Will of John A. C. Kimball, Jr.

COMMONWEALTH OF MASSACHUSETTSMiddlesex, ss:

On this’_____ day of September, 2012, before me, the undersigned notary public, personallyappeared Nancy Bernier, as Executrix of the Will ..khn A. C. mball, Jr., proved to me throughsatisfactory evidence of identification, which was driver’s licen 0 passport, 0 employee ID card,0 personally known to me, to be the person whose name ed on the preceding or attacheddocument, and acknowledged to me that she signed

: public

its ated purpo

My commission expires:

—

- MARIC I.. SC4EI!R

Z67 GREAT ROAD, ACTON, MA Page 2
FIDUCIARY DEED
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Narrative



STORMWATER MANAGEMENT

The site is located at 267 Great Road in Acton, Massachusetts and is approximately 2.26 acres in size
and has been previously developed. There is an existing dwelling with a gravel loop driveway, two
sheds, and a detached garage located on the site. The Natural Resource Conservation Service (N.R.C.S.)
soil survey report for Middlesex County and associated soil map for Acton indicates that soils located on
the site are Menimac-Urban Land Complex and Hinckley Loamy Sand. Merrimac-Urban Land
Complex and Hinckley Loamy Sand are in Hydrologic Group A.

Pre-Develonment

The site is comprised of 4 separate subcatchments. Subcatchment El is located to the southeast and
contains a portion of the existing dwelling, a shed, and a portion of the existing gravel driveway. This
subcatchment drains to the Isolated Wetland on-site. Subcatchment E2 is an entirely wooded area
located to the northeast that drains off-site to the east. Subeatchment E3 is located in the northern
portion of the site and contains a large area of woods and a portion of the existing dwelling and gravel
driveway. This subcatchment drains off-site to the west, Subeatebment E4 contains a portion of the
existing dwelling and gravel driveway and lawn and wooded areas. This subeatchment drains to a
depression on-site where it is infiltrated. The subeatchments can be seen on the attached drainage maps.

Pjopment

The frilly developed site will consist of the proposed office building, paved driveway, paved parking lot,
and walkways. The post-development site has been divided into four subcatchments. Subcatchment P1
remains largely unchanged with the exception of the removal ofthe existing dwelling. The
subcatchment drains to the Isolated Wetland located in the southeast corner of the site. Subcatchment
P2 relates to subcatchment E2 and remains unchanged. Subcatehment P3 will also remain largely
unchanged with the exception of the removal of the existing dwelling. Subcatchment P4 contains the
area being developed. The runoff in this subcatchment will flow to 2 deep sump hooded catch basins
and a deep sump hooded drop inlet before flowing to Contech CDS2O1 5-4 units for pretreatment. The
runoff will then be infiltrated in subsurface infiltration chambers.

This project would qualify as a “Redevelopment Project” as defined by the Stormwater Management
Standards but all standards have been met. The following describes the drainage system and the projects
compliance with the Stormwater Management Standards.

Standard #1 Untreated direct discharge of Stormwater:
No new direct discharges of untreated stormwater are proposed. The overland discharge to the east,
west, and southeast will remain and any additional runoff will be treated and infiltrated.

Standard #2 Post-Development Peak Discharge:
The Stormwater Management Policy requires that peak discharge rates for the 2-year and 10-year storm
events not be increased from pre-development conditions. Furthermore, the 100-year storm event will
not increase flooding impacts offsite.



Attenuation ofpeak discharge rates will be accomplished by using infiltration.

The following table summarizes the peak runoff rates to the overland flow discharge points.

Discharge Summary Table

El Comiared to P1

2-Year Storm 10-year Storm 100-year Storm

Pre(cfs) Post(cfs) Pre(cfs) Post(cfs) Pre(cfs) Post(cfs)

0.001 0.001 0.018 0.012 0.162 0.130

E2 Compared to P2

2-Year Storm 10-year Storm 100-year Storm

Pre(cfs) Post(cfs) Pre(cfs) Post(cfs) Pre(cfs) Post(cfs)

0.000 0.000 0.000 0.000 0.003 0.003

E3 Compared to P3
2-Year Storm 10-year Storm 100-year Storm

Pre(cfs) Post(cfs) Pre(cfs) Post(cfs) Pre(cfs) Post(cfs)

0.000 0.000 0,002 0.000 0.035 0.014

E4 Compared to P4

2-Year Storm 10-year Storm 100-year Storm

Pre(cfs) Post(cfs) Pre(cfs) Post(cfs) Pre(cfs) Post(cfs)

0.000 0.000 0.000 0.000 0.000 0.000

Detailed Calculations are attached.

Standard #3 Recharge to Groundwater:
This standard prescribes the stormwater volume that must be recharged to groundwater based on the
existing site soil conditions. The Natural Resources Conservation Service (N.R.C.S.) Middlesex Soil
Survey map indicates that the site contains soils in hydrologic group A. The stormwater management
Policy requires 0.6 inches of runoff over the total impervious area to be recharged in areas with the
respective soil groups. Furthermore the town’s regulations require that the annual water budget is
balanced to preserve groundwater supply. Detailed “Water Balance Calculations” showing compliance
with this standard are attached.

Standard #480% TSS Removak
According to the guidelines provided in the Stormwater Management Standards 80% Total Suspended
Solids (TSS) removal is required for the total increase in impervious area associated with the project.

• This standard requires 1.0 inches of runoff from impervious surfaces to be treated when not in a critical
area. Town Standards require 1.0 inch of runoff from impervious areas to be treated. Two proposed
catchbasins, Contech CDS2O1 5-4 inserts and subsurface infiltration structures will treat the water
quality volume of 1.0 inch over the proposed impervious area. See “Water Quality Volume Calculation”
attached. The combination will also remove 92.9% of TSS. See “TSS Removal Calculations”.



Standard #5 Higher Potential Pollutant Loads:
The site is not considered to have a “Higher Potential Pollutant Load” as defmed in the Stormwater
Management Policy.

Standard #6 Protection of Critical Areas:
A portion of the site is located within a Zone IL The proposed BMPs will provide 44% TSS removal
and treat the water quality volume prior to infiltration. The proposed BMPs have been determined by
MassDEP to be suitable for use within a Zone II per Table CA 3.

Standard #7 Redevelopment Projects:
Although the existing site is developed and has been disturbed, the project has been designed to meet
new construction standards. This standard would require that the Stormwater Management Standards be
met to the extent practicable. The project has been designed to meet all of the standards.

Standard #8 Erosion/Sediment Control:
Erosion and sediment controls are incorporated into the project design to prevent erosion, control
sediment movement, and stabilize exposed and disturbed soils during construction. Temporary erosion
and sedimentation controls during construction include minimizing areas of exposed soil, directing and
controlling runoff, and rapidly stabilizing exposed areas. Soils left exposed for extended periods will be
mulched and seeded for temporary vegetative cover. Following construction, exposed areas will be
permanently vegetated with appropriate ground cover. Erosion and sedimentation control measures will
be maintained throughout all phases of construction. Inspections will be made regularly and after
raiñfalls exceeding 0.5 inches in a 24-hour period during construction. The contractor will be required
to inspect erosion and sedimentation control measures at the end of each workday, when precipitation is
forecasted, and after each rainfall. All measures will be inspected prior to each weekend. The
contractor will replace and repair any malfunctioning or damaged control measures including vegetative
stabilization.

Long term erosion and sedimentation control will be realized using the Best Management Practices
described previously. Areas where soils have been disturbed will be loarned and vegetated with lawn,
trees, and shrubs.

Standard #9 Operation and Maintenance Plan:
An Operation and Maintenance plan has been prepared and is shown on the plan set.

Standard #10 Illicit Discharges to Drainage System:
No known illicit discharges exist and none are proposed.
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Hydrog raph S u nimary Report
Hydraflow Hydrographs by

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval peak volume hyd(s) elevation strge used description

(origin) (cfs) (mm) (mm) (cuft (if) (cuft)

1 SCS Runoff 0.001 2 1326 15 El

2 SCS Runoff 0.000 2 n/a 0 E2

3 SCS Runoff 0.000 2 n/a 0 E3

4 SOS Runoff 0.000 2 n/a 0 ---- —---- E4

5 Reservoir 0.000 2 n/a 0 4 156.00 0,000 To Depression

6 Diversioni 0.000 2 n/a 0 5 —---- Exfiltration

7 Diversion2 0.000 2 n/a 0 5 Overflow

4860 PRE.gpw Return Period: 2 Year Friday, Jun 27, 2014



Hydrog raph Surn ina ry Report
Hydraflow Hydrographs by

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval peak volume hyd(s) elevation strge used description

(origin) (cfs) (mm) (mm) (cuft) (ft) (cuft)

1 SCS Runoff 0.018 2 746 255 El

2 SCS Runoff 0.000 2 n/a 0 E2

3 SCS Runoff 0.002 2 1328 33 E3

4 SCS Runoff 0.012 2 892 322 --.---- E4

5 Reservoir 0.011 2 936 319 4 156.01 29.6 To Depression

6 Diversioni 0.011 2 936 319 5 Exfiltration

7 Diversion2 0.000 2 842 0 5 Overflow

4860 PRE.gpw Return Period: 10 Year Friday, Jun 27, 2014



Hydrog raph Sum inary Repo
Hydraflow Hydrographs by Intelisolve

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval peak volume hyd(s) elevation strge used description

(origin) (cfs) (mm) (mm) (cuft) (ft) (cuft)

1 SCS Runoff 0.058 2 740 501 El

2 SCS Runoff 0.001 2 1326 10 E2

3 SCS Runoff 0.008 2 924 237 E3

4 SCS Runoff 0.052 2 748 801 E4

5 Reservoir 0.030 2 842 798 4 156.02 80.3 To Depression

6 Diversionl 0.030 2 842 798 5 Exfiltration

7 Diversion2 0.000 2 850 0 5 Overflow

4860 PRE.gpw Return Period: 25 Year Friday, Jun 27, 2014



Hydrograph S u ni ina ry Repoi’t
Hydraflow Hydrographs by lnteHsolve

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval peak volume hyd(s) elevation strge used description

(origin> (cfs) (mm) (mm) (cuft (ft) (cuft)

1 SCS Runoff 0.162 2 730 944 El

2 SCS Runoff 0.003 2 902 74 E2

3 SCS Runoff 0.035 2 754 793 E3

4 SCS Runoff 0.206 2 740 1,750 —-- E4

5 Reservoir 0.088 2 774 1,747 4 156.05 236 To Depression

6 Diversioni 0.088 2 774 1,747 5 Exfiltration

7 Diversion2 0.000 2 902 0 5 Overflow

4860 PRE.gpw Return Period: 100 Year Friday, Jun 27, 2014



Worksheet 2: Runoff curve number and runoff SM-4860

Project: 267 Great Rd By .JTM Date 6/27/14

Location: Acton, MA Checked Date

Circle one: rent I Developed El

1. Runoff curve number (CN)

Soil name Cover description Area Product of
and CN1I CNxArea

hydrologic (cover type, treatment, and
group hydrologic condition

percent impervious. Table Fig Fig Acres
unconnected/connected impervious 2-2 2-3 2-4

(appendix A) area ratio)

A Woods 30 0 13 3.87

A Open 39 . 0.14 534

Impervious :;.‘98 .‘ 003 245

A Gravel ‘ :.76..... . 0.02 1 82

1/Use only one CN source per line. Totals = 0.32 13.49

CN (weighted) = total product 13.49 = 42.82 Use CN I 42.8 I
total area 0.32

2. Runoff

__________________________

Storm #1 Storm #2 Storm #3

Frequency yr

Rainfall, P (24-hour) in

Runoff, Q in 0.01 0.22 0.81
(Use P and CN with table 2-1, fIg. 2-1,)
or eqs. 2-3 and 2-4.)

___________________________

Runoff, Q cf I 15 I 252 931 I
D-2 (21 0-Vt-TR-55, Second Ed., June 1986)



Lesent Developed
Tc Tt

Sheet flow (Applicable to Tc only)

1. Surface Description (table 3-1)

2. Mannings roughness coeff., n (table 3-1)

3. Flow length, L (total L <= 300 ft)

4. Two-yr 24-hr rainfall, P2

5. Land Slope, s

6. Tt = 0.007 (nL)A0.8 / (P2AO.5 sAO.4)

Shallow concentrated Flow

7. Surface Description (paved or unpaved)

8. Flow Length, L

9. Watercourse slope, s

10. Average Velocity, V (figure 3-1)

11. Tt = L / 3600V

Channel flow Segment

12. Cross sectional flow area, a sf

13. Wetted perimeter, pw ft
14. Hydraulic radius, r=a!wp Compute r ft

15. Channel Slope, s ft/ft

16. Manning’s roughness coeff., n

17. V = 1.49 r’2I3 s”112 I n Compute V ft/s

18.Flowlength,L ft
19. Tt L/ 3600V Compute Tt hr

20. Watershed or subarea Tc or Tt (add Tt in steps 6, 11, and 19)

Project:

Location:

Circle one:
Circle one:

Worksheet 3: Time of Concentration (Tc) or travel time (Tt)

267 Great Rd By JTM

Acton, MA Checked

SM-4860

Date 6/27/2014

Date

El

KB B-C

Woods Gr

04 024

J:;m

. o4 c4

0.05 0.09

through
subarea

Segment ID

ft

in

ft/ft

Compute Tt hr

Segment lL

ft

ftJft

ft’s

Compute Tt hr

ffft ari

C-D

25

-;

0.00

—

0.14

0.00

0

mm
0.14

8.3

(210-VI-TR-55, Second Ed., June 1986) D-3



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. I
El

Friday, Jun 27, 2014

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

= SCS Runoff
= 2yrs
= 2 mm
= 0.320ac
= 0.0 %
= USER
= 3.10 in
= 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of cone. (Tc)
Distribution
Shape factor

= 0.001 cfs
= 1326 mm
= l5cuft
= 42.8
=Oft
= 8.30 mm
= Type Ill
= 484

Q (cfs)

0.10

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0.00
0 120 240 360

El
Hyd.No.1--2 Year

480 600 720 840 960 1080 1200

Q (cfs)

0.10

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0.00
1320 1440 1560

Hyd No. 1
Time (mm)



Hydrograph Report
Hydraflow Hydrographs by IntelisoNe v9.2

Hyd. No. I
El

Friday, Jun 27, 2014

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

= SCS Runoff
= lOyrs
= 2 mm
= 0.320ac
= 0.0 %
= USER
= 4.50 in
= 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

0.Ol8cfs
= 746 mm
= 255 cuft
= 42.8
= Oft
= 8.30 mm
= Type Ill

484

Q (cfs)

0.10

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0.00

Hyd. No.1--la Year Q (cfs)

0.10

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0.00

El

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

— Hyd No. 1
Time (mm)



Hydrograph Report
Hydrafiow Hydrographs by Intelisolve v9.2

Hyd. No. I
El

Friday, Jun 27, 2014

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

=SCS Runoff
= 25 yrs
= 2 mm
= 0.320ac
= 0.0%
= USER
= 5.30 in
= 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

= 0.058 cfs
= 740 mm
= 501 cuft
= 42.8
=Oft
= 8.30 mm
= Type Ill
= 484

0.10

El
Hyd. No. 1 25 Year

\%
%%

-__________

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Q (cfs)

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

c.oo

Q (cfs)

0.10

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0.00

Hyd No. I
Time (miri)



Hydrograph Report
Hydraflow Hydrographs by lntehsove v9.2

Hyd. No. I
El

Friday, Jun 27, 2014

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

= SCS Runoff
= lOOyrs
= 2 mm
= 0.320ac
= 0.0%
= USER
= 6.40 in
= 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

= 0.l62cfs
= 730 mm
= 944 cuft
= 42.8
=Oft
= 8.30 mm
= Type Ill
= 484

El
Hyd. No.1-- 100 Year

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (mm)

Q (cfs)

0.50

0.45

0.40

0.35

0.30

0.25

0.20

0.15

0.10

0.05

0.00

Q (cfs)

0.50

0.45

0.40

0.35

0.30

0.25

0.20

0.15

0.10

0.05

0.00

— Hyd No. 1



Worksheet 2: Runoff curve number and runoff SM.-4860

Project: 267 Great Rd By JTM Date 6127114

Location: Acton, MA Checked Date

Circle one: LPresent Developed E2

1. Runoff curve number (CN)

Soil name Cover description Area Product of
and CNII CNxArea

hydrologic (cover type, treatment, and
group hydrologic condition

percent impervious Table Fig Fig. Acres
unconnectedlconnected impervious 2-2 2-3 2-4

(appendix A) area ratio)

A Woods 30 - 0,17 501

1! Use only one CN source per line. Totals = 0.17 501

CN (weighted) = total product 5.01 30.00 Use CN = I 30.0 I
total area 017

2. Runoff
Storm #1 Storm #2 Storm #3

Frequency yr

Rainfall, P (24-hour) in

Runoff, Q in 0.11 0.00 0.12
(Use P and CN with table 2-1, fig. 2-1,)
or eqs. 2-3 and 2-4.)

______________________________

Runoff, Q of j 68 1 73
D-2 (210-Vl-TR-55, Second Ed., June 1986)



Worksheet 3: Time of Concentration (Tc) or travel time (Ti)

267 Great Rd

SM-4860

By JTM Date 6/27/2014

E2

Sheet flow (Applicable to Tc only)

1. Surface Description (table 3-1)

2. Mannings roughness coeff., n (table 3-1)

3. Flow length, L (total L <= 300 ft)

4. Two-yr 24-hr rainfall, P2

5. Land Slope, s

6. Tt = 0.007 (nL)’0.8 / (P2AO.5 sAO.4)

Shallow concentrated Flow

7. Surface Description (paved or unpaved)

8. Flow Length, L

9. Watercourse slope, s

10. Average Velocity, V (figure 3-1)

11. Ti = L I 3600V

ft

in

ft/ft

Compute Tt hr

ft

ft/ft

ft/s

Compute Tt hr

Project:

Location:

Circle one:
Circle one:

Acton, MA Checked

Present Developed
Tc Tt

Date

through
subarea

Segment ID B

$Wcods:

:

.

: 0.055

0.14

Segment B-Q. .

unpavd

.
.:

:

4.:.

0.00

Channel flow

12. Cross sectional flow area, a
13. Wetted perimeter, pw
14. Hydraulic radius, r=a/wp

15. Channel Slope, s

16. Manning’s roughness coeff., n
17. V = 1.49 rA2I3 s’i/2 In

18. Flow length, L
19. Tt= L/3600V

0.14

0.00

0

Segment

sf

ft

Compute r ft

ft/ft

Compute V ft/s

ft
Compute Tt hr

2G. Watershed or subarea Tc or Tt (add Tt in steps 6, 11, and 19) hr
mm

0.14
8.5

(210-Vl-TR-55, Second Ed., June 1986) D-3



Hydrograph Report
Hydraflow Hydrographs by nteIisoIve v9.2

Hyd. No. 2
E2

Friday, Jun 27, 2014

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

= SCS Runoff
=2yrs

2 mm
= 0.l7Oac
= 0.0%
= USER

3.10 in
= 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

= 0.000 cfs
= n/a
= 0 cuft
= 30
=Oft
= 8.50 mm
= Type Ill
= 484

E2
Hyd. No. 2 --2 Year

Q (cfs)

0.10

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0.00

Q (cfs)

0.10

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0.00
0 20 40 60 80 100 120

Time (mm)
Hyd No. 2



Hydrograph Report
Hydraflow Hydrographs by intelisolve v9.2

Hyd. No. 2

E2

Friday, Jun 27, 2014

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

= SCS Runoff
= lOyrs
= 2 mm
= 0.l7Oac
= 0.0%
= USER
= 4.50 in
= 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

= 0.000cfs
= n/a
= 0 cuft
= 30
=Oft
= 8.50 mm
= Type Ill
= 484

Q (cfs)

0.10

0.09 -

0.08

0.07 -

E2
Hyd. No. 2 -- 10 Year Q (cfs)

0.10

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0.00

0.06

0.05

0.04

0.03

0.02

0.01

0.00
0 20 40 60 80 100 120

Hyd No. 2
Time (mm)



Hydrograph Report
Hydraflow Hydrographs by nteIisolve v9.2

Hyd. No. 2
E2

Friday, Jun 27, 2014

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

= SCS Runoff
= 25yrs
= 2 mm
= 0.l7Oac
= 0.0 %
= USER
= 5.30 in
= 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

= 0.001 cfs
= 1326 mm
= lOcuft
= 30
= 0 ft
= 8.50 mm
= Type Ill
= 484

Hyd. No. 2 — 25 Year Q (cfs)

0.10

0.09

0.01

0.00
840 960 1080 1200 1320 1440 1560

Time (mm)

E2
Q (cfs)

0.10

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0.00

_____

0.08
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0.04

0.03

0.02

0 120 240 360 480 600 720

Hyd No. 2



Hydrograph Report
Hydratlow Hydrographs by Intelisolve v9.2

Hyd. No. 2

Friday, Jun 27, 2014

E2

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

= SCS Runoff
= lOOyrs
= 2 mm

0.l7Oac
= 0.0%
= USER
= 6.40 in
= 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

= 0.OO3cfs
= 902 mm
= 74 cuft
= 30
=Oft
= 8.50 mm
= Type Ill
= 484

0.00

E2
Hyd.No.2--100 Year

0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (mm)

Q (cfs)

0.10

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

o (cfs)

0.10

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

Hyd No. 2



Worksheet 2: Runoff curve number and runoff SM-4860

Project: 267 Great Rd By JTM Date 6/2/14

Location: Acton, MA Checked

__________

Date

__________

Circle one: Present Developed E3

1. Runoff curve number (CN

Soil name Cover description Area Product of
and CN1/ CNxArea

hydrologic (cover type, treatment, and
group hydrologic condition

percent impervious Table Fig. Fig Acres
unconnected/connected impervIous 2-2 2-3 2-4

(appendix A) area ratio)

A Woods 30 0.77 2313

A Open 39 ., 005 203

Impervious 98 - ..
.

- G.02 1 96

A Gravel . 76, : - 002 1 37

11 Use Only one CN source per line. Totals = 086 28.49

CN (weighted) = total product = 2849 = 33.08 Use CN = I 33.1 I
total area 0.86

2. Runoff

__________________________

Storm #1 Storm #2 Storm #3

Frequency yr

Rainfall, P (24-hour) in

Runoff, 0 in 0.05 0.01 0.25
(Use P and CN with table 2-1, fig. 2-1,)
or eqs. 2-3 and 2-4.)

______________________________

Runoff, 0 of I 145 I 31 I 768 I
D-2 (210-VI-TR-55, Second Ed., June 1986)



Worksheet 3: Time of Concentration (Tc) or travel time (Tt)

267 Great Rd

Sheet flow (Applicable to Tc only)

1. Surface Description (table 3-1)

2. Mannings roughness coeff., n (table 3-1)

3. Flow length, L (total L < 300 ft)

4. Two-yr 24-hr rainfall, P2

5. Land Slope, s

6. Tt = 0.007 (nL)A0.8 I (P2AO.5 sAO.4)

Shallow concentrated Flow

7. Surface Description (paved or unpaved)

8. Flow Length, L

9. Watercourse slope, S

10. Average Velocity, V (figure 3-1)

11. Tt = Li 3600V

Channel flow

12. Cross sectional flow area, a

13. Wetted perimeter, pw
14. Hydraulic radius, ra/wp

15. Channel Slope, s
16. Manning’s roughness coeff., n
17. V= 1.49 r’2/3 s”1/2 In

18. Flow length, L
19. Tt = L13600V

sf

ft
Compute r ft

ft/ft

Compute V ft/s
ft

Compute Tt hr

SM-4860

By JTM Date 6/2/2014

E3

Segment

. I I

-- -

20. Watershed or subarea Tc or Tt (add Tt in steps 6, 11, and 19) hr
mm

0

Project:

Location:

Circle one:
Circle one:

Acton, MA Checked

Present Developed
Tc Tt

Date

,.

A-B,

. W,cods
- t

.4

50

003

0.18

through
subarea

Segment ID

ft

in

ft/ft

Compute Tt hr

Segment ID

ft

ft/ft

ftis

Compute Tt hr

. B-C - -

qo27-

0.01

0.18

0.01

0.19
11.2

(210-Vl-TR-55, Second Ed., June 1986) D-3



Hydrograph Report
Hydraflow H’drographs by Intelisolve v9.2

Hyd. No. 3
E3

Friday, Jun 27, 2014

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

= SCS Runoff
= 2 yrs
= 2 mm
= O.860ac
= 0.0%
= USER
= 3.10 in
= 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

= 0.000cfs
= nla
= 0 cuft
= 33.1
=Oft
= 11.20 mm
= Type Ill
= 484

Q (cfs)

0.10

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0.00

E3
Hyd. No. 3 --2 Year Q (cfs)

0.10

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0.00
120

Time (mm)

0 20 40 60 80 100

Hyd No. 3



Hydrograph Report
)-Iydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 3

Fhday, Jun 27, 2014

E3

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

= SCS Runoff
= lOyrs
= 2 mm
= 0.860ac
= 0.0 %
= USER
= 4.50 in
= 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

= 0.OO2cfs
= 1328 mm

33 cuft
= 33.1
=Oft
= 11.20mm

Type lii
= 484

Q (cfs)
Hyd.No.3--10 Year

E3

0.10

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0.00

Q (cfs)

0.10

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

.________

0 120 240 360 480 600 720 840

_____

0.00
960 1080 1200 1320 1440 1560

Hyd No. 3
Time (mm)



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 3

Friday, Jun 27, 2014

E3

Hydrograph type.
Storm frequency
Time interval
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

= SCS Runoff
= 25 yrs
= 2 mm
= 0.860ac
= 0.0%
= USER
= 5.30 in
= 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

= 0.008 cfs
= 924 mm
= 237 cuft
= 33.1
= Oft
= 11.20 mm
= Type Ill
= 484

—
.______

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (mm)

E3
Hyd. No. 3 25 Year

Q (cfs)

0.10

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0.00

Q (cfs)

0.10

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0.00

Hyd No. 3



Hydrograph Report
Hydrafiow Hydrographs by intelisoive v9.2

Hyd. No. 3
E3

Friday, Jun 27, 2014

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

= SCS Runoff
= lOOyrs
= 2 mm
= 0.860ac
= 0.0%
= USER
= 6.40 in
= 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

= 0.O35cfs
= 754 mm

793 cuff
= 33.1
=Oft
= 11.20 mm
= Type Ill
= 484

E3
Hyd. No. 3-- 100 Year

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (mm)

Q (cfs)

010

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0.00

Q (cfs)

0.10

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0.00

— Hyd No. 3



Project:

Location: Acton, MA

Circle one:

1. Runoff curve number (CN

Date 612114

Date

CN (weighted) = total product =

total area

2. Runoff

Frequency

Rainfall, P (24-hour)

Runoff, Q
(Use P and CN with table 2-1, fig. 2-1,)
or eqs. 2-3 and 2-4.)
Runoff, 0

Worksheet 2: Runoff curve number and runoff

267 Great Rd

Present Developed

By JTM

— Checked

__________

E4

SM-4860

Soil name Cover description Area Product of
and CN1/ CNxArea

hydrologic (cover type, treatment, and
group hydrologic condition:

percent impervious: Table Fig. Fig. Acres
unconnected/connected impervious 2-2 2-3 2-4

(appendix A) area ratio)

A Woods 30 0.53 15.96

A Open 9 026 10.10

Impervious 9 0.02 1.96

A Gravel .. 76 . . . . . 0.09 6.46

11 Use only one CN source per line. Totals = 0.90 34.48

34.48 =

0.90
38.48 Use CN 38.5 I

Storm #1 Storm #2 Storm #3

yr

in

in 0.00 I 0.10 j 0.53

cf I 2 I 319 11739 I
0-2 (21U-Vl-ll-t-, second hci., June 16)



Worksheet 3: Time of Concentration (Tc) or travel time (Tt)

267 Great Rd

SM-4860

By JTM Date 6/212014

E4

Sheet flow (Applicable to Tc only)

1. Surface Description (table 3-1)

2. Mannings roughness coeff., n (table 3-1)

3. Flow length, L (total L <= 300 fi)

4. Two-yr 24-hr rainfall, P2

5. Land Slope, s

6. Tt = 0.007 (nL)A0.8 I (P2AO.5 sAO.4)

Shallow concentrated Flow

7. Surface Description (paved or unpaved)

8. Flow Length, L

9. Watercourse slope, s

10. Average Velocity, V (figure 3-1)

11. Tt = L I 3600V

Channel flow

12. Cross sectional flow area, a
13. Wetted perimeter, pw

14. Hydraulic radius, r=a/wp

15. Channel Slope, s
16. Manning’s roughness coeff., n
17. V= 1.49 rA2/3 sAl/2/n

18. Flow length, L
19.Tt=L/3600V

ft

in

ft/ft

Compute Tt hr

Segment

ft

ft/ft

ftls

Compute Tt hr

sf

ft
Compute r ft

ft/ft

Compute V ft/s
ft

Compute Tt hr

mm
0.12

7.4

Project:

Location:

Circle one:
Circle one:

Acton, MA Checked

Present Developed
j Tc Tt

Date

through
subarea

Segment ID A-B

b; 4I

:

0.09 - - - -,

0.11

ID B-C -

Uñpaved

0.oz

310- -

0.01

Segment ID

0.11

0.01

0

20. Watershed or subarea Tc or Tt (add Tt in steps 6, 11, and 19)

(210-VI-TR-55, Second Ed., June 1986) D-3



Hydrograph Report
Hydraflow Hydro9raphs by Intelisolve v9.2

Hyd. No. 4
E4

Friday, Jun 27, 2014

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

= SCS Runoff
= 2 yrs
= 2 mm
= 0.900ac
= 0.0%
= USER
= 3.10 in
= 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

= 0.000cfs
n/a
0 cuft

= 38.5
=Oft
= 7.40 mm
= Type Ill
= 484

Q (cfs)

0.10

0.09

0.08

0.07

0.06

E4
Hyd. No. 4 --2 Year Q (cfs)

0.10

0.09

0.08

0.07

0.06

0.05 0.05

0.04

0.03

0.02

0.01

0.00

0.04

0.03

0.02

0.01

0.00
0 20 40 60 80 100 120

Time (mm)
Hyd No. 4



Hydrograph Report
Hydraflow Hydrographs by lnteHsolve v9.2

Hyd. No. 4

Friday, Jun 27, 2014

E4

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

= SCS Runoff
= lOyrs
= 2 mm
= 0.900ac
= 0.0%
= USER
= 4.50 in
= 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

0.Ol2cfs
= 892 mm
= 322 cuft
= 38.5
=Oft

7.40 mm
= Type Ill
= 484

- /
, J

E4
Hyd.No.4--10 Year

Q (cfs)

0.10

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0.00

Q (cfs)

0.10

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Hyd No. 4
Time (mm)



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 4
E4

Friday, Jun 27, 2014

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

= SCS Runoff
= 25yrs
= 2 mm
= 0.900ac
= 0.0 %
= USER

5.30 in
= 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

0.O52cfs
= 748 mm
= 801 cuft
= 38.5
=Oft

7.40 mm
= Type Ill
= 484

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (mm)

E4
Hyd. No. 4 --25 Year

Q (cfs)

0.10

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0.00

Q (cfs)

0.10

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0.00

— Hyd No. 4



Hydrograph Report
Hydraflow Hydrographs by intelisolve v9.2

Hyd. No. 4
E4

Friday, Jun 27, 2014

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

= SCS Runoff
= lOOyrs
= 2 mm
= 0.900ac
= 0.0 %
= USER
= 6.40 in
= 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

= 0.2O6cfs
= 740 mm
= 1,750 cuft
= 38.5
=0ft
= 7.40 mm
= Type lii
= 484

Q (cfs)

0.50

0.45

0.40

0.35

0.30

0.25

0.20

0.15

0.10

0.05

0.00

E4
Hyd.No.4--100 Year Q (cfs)

0.50

0.45

0.40

0.35

0.30

0.25

0.20

0.15

0.10

0.05

0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Hyd No. 4
Time (mm)



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.2 Friday, Jun 27, 2014

Hyd. No. 5

To Depression

Hydrograph type = Reservoir Peak discharge = 0.000 cfs
Storm frequency = 2 yrs Time to peak = n/a
Time interval = 2 mm Hyd. volume = 0 cuft
Inflow hyd. No. = 4 - E4 Max. Elevation = 156.00 ft
Reservoir name = On-site Depression Max. Storage = 0 cuft

Storage Indication method used. Outflow includes exfiltration.

Q (cfs)

0.10

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0.00

To Depression
(cfs)Hyd. No.5-- 2 Year

0.10

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0.00
0 600 1200 1800 2400 3000 3600 4200 4800 5400 6000

Hyd No. 5 Hyd No. 4 I Total storage used 0 cuft
Time (miri



Hydrograph Report
Hydraflow Hydrographs by lnteVsolve v9.2 Friday, Jun 27, 2014

HycLNo. 5
To Depression

Hydrograph type Reservoir Peak discharge = 0.011 cfs
Storm frequency = 10 yrs Time to peak = 936 mm
Time interval = 2 mm Hyd. volume = 319 cuft
Inflow hyd. No. = 4 - E4 Max. Elevation = 156.01 ft
Reservoir name = On-site Depression Max. Storage = 30 cuft

Storage Indication method used. Outflow includes exfiltration.

0.09

0.08

0.06

0.05

0.04

0.03

0.02

._

Hyd No. 5 Hyd No. 4 i Total storage used = 30 cuft

0.09

0.08

0.06

0.05

0.04

0.03

0.02

To Depression
Q (cfs) Q (cfs)Hyd. No. 5 -- 10 Year

0.10 0.10

0.07 0.07

0.01

0.00
0 120 240

0.00
360 480 600 720 840 960 1080 1200 1320 1440 1560

0.01

Time (mm)



Hydrograph Report
Hydraflow Hydrographs by ntesolve v9.2 Friday, Jun 27, 2014

Hyd. No. 5
To Depression

Hydrograph type = Reservoir Peak discharge 0,030 cfs
Storm frequency = 25 yrs Time to peak = 842 mm
Time interval = 2 mm Hyd. volume = 798 cuft
Inflow hyd. No. = 4- E4 Max. Elevation = 156.02 ft
Reservoir name = On-site Depression Max. Storage = 80 cuft

Storage Indication method used. Outflow includes exfiltration.

fr

—__

0.00 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

To Depression
Hyd.No.5--25 YearQ (cfs)

0.10

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

Q (cfs)

0.10

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

Hyd No. 5 Hyd No. 4 EZZI Tota’ storage used = 80 cuft
Time (mit,)



Hydrograph Report
Hyciraflow Hydrographs by Intelisolve v9.2 Friday, Jun 27, 2014

Hyd. No. 5
To Depression

Hydrograph type = Reservoir Peak discharge = 0.088 cfs
Storm frequency = 100 yrs Timeto peak = 774 mm
Time interval = 2 mm Hyd. volume = 1,747 cuft
Inflow hyd. No. = 4 - E4 Max. Elevation 156.05 ft
Reservoir name = On-site Depression Max. Storage = 236 cuft

Storage Indication method used. Outflow includes exfiltration.

Q (cfs)

0.50

0.45

0.40

0.35

0.30

0.25

0.20

0.15

0.10

0.05

0.00

To Depression
(cfs)Hyd. No. 5-- 100 Year

0.50

0.45

0.40

0.35

0.30

0.25

0.20

0.15

0.10

0.05

L Total storage used = 236 cuR

0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 1680

Hyd No. 5 Hyd No. 4
Time (mm)



Hydrograph Report
Hydraflow Hydrographs by 1ntesoIve v9.2 Friday, Jun 27, 2014

Hyd. No. 6
Exflltration

Hydrograph type = Diversion 1 Peak discharge = 0.000 cfs
Storm frequency 2 yrs Time to peak = n/a
Time interval 2 mm Hyd. volume = 0 cuft
Inflow hydrograph = 5 - To Depression 2nd diverted hyd. = 7
Diversion method Pond - On-site Depression Pond structure = Exfiltration

Exfiltration
Hyd. No. 6 --2 Year

Q (cfs)

0.10

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0.00

Q (cfs)

0.10

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0.00
0 20 40 60 80 100 120

Hyd No. 6 -- Pond outlet

_____

Hyd No. 5 -- Inflow
Time (mm)

____

Hyd No. 7 -- 5 minus 6



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.2 Friday, Jun 27, 2014

Hyd. No. 6
Exfiltration

Hydrograph type = Diversioni Peak discharge = 0.011 cfs
Storm frequency 10 yrs Time to peak = 936 mm
Time interval 2 mm Hyd. volume = 319 cuft
Inflow hydrograph = 5 - To Depression 2nd diverted hyd. = 7
Diversion method Pond - On-site Depression Pond structure = Exfiltration

Exflltration
Hyd. No.6-- 10 Year Q (cfs)

0.10

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0.00
600 720 840 960 1080 1200 1320 1440 1560

Q (cfs)

0.10

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0.00

_______

_—-____

0 120 240 360 480

Hyd No. 6 -- Pond outlet Hyd No. 5 — Inflow
Time (mm)

Hyd No. 7 — 5 minus 6



Hydrograph Report

Q (cfs)

0.10

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0.00

Hyd.No.6--25 Year Q (cfs)

0.10

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

Hydrafiow Hydrographs by inteNsolve v9.2 Friday, Jun 27, 2014

Hyd. No. 6
Exfi Itration

Hydrograph type Diversion 1 Peak discharge = 0.030 cfs
Storm frequency = 25 yrs Time to peak = 842 mm
Time interval = 2 mm Hyd. volume = 798 cuff
Inflow hydrograph = 5 To Depression 2nd diverted hyd. = 7
Diversion method = Pond - On-site Depression Pond structure = Exfiltration

Exfiltration

0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Hyd No. 6 -- Pond outlet Hyd No. 5 -- Inflow
Time (mm)

Hyd No. 7 -- 5 minus 6



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.2 Friday, Jun 27, 2014

Hyd. No. 6

Exfiltration

Hydrograph type = Diversioni Peak discharge 0.088 cfs
Storm frequency = 100 yrs Time to peak = 774 mm
Time interval = 2 mm Hyd. volume = 1,747 cuft
Inflow hydrograph = 5 - To Depression 2nd diverted hyd. = 7
Diversion method = Pond - On-site Depression Pond structure = Exfiltration

Q (cfs)

0.10

0.09
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0.01

0.00
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.2 Friday, Jun 27, 2014

Hyd. No. 7
Overflow

Hydrograph type = Diversion2 Peak discharge 0.000 cfs
Storm frequency = 2 yrs Time to peak = n/a
Time interval = 2 mm Hyd. volume = 0 cuft
Inflow hydrograph = 5 - To Depression 2nd diverted hyd. = 6
Diversion method = Pond - On-site Depression Pond structure = Exfiltration

Overflow
Q (cfs)

Hyd. No. 7 -- 2 Year

0.10

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0.00

Q (cfs)

0.10

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0.00
0 20 40 60 80 100 120

Hyd No. 7 — Qin - Pond outlet Hyd No. 5-- Inflow
Time (mm)

Hyd No. 6



Hydrograph Report
Hydraflow Hydrographs by InteUsolve v9.2 Friday, Jun 27, 2014

Hyd.No. 7
Overflow

Hydrograph type = Diversion2 Peak discharge = 0.000 cfs
Storm frequency = 10 yrs Time to peak = 842 mm
Time interval = 2 mm Hyd. volume = 0 cuft
Inflow hydrograph = 5 - To Depression 2nd diverted hyd. = 6
Diversion method = Pond - On-site Depression Pond structure = Exfiltration

Overflow

0.08

0.07

0.06

0.05

0.03

___

/

0.08

0.07

0.06

0.05

0.03

Q (cfs) Q (cfs)Hyd. No. 7-- 10 Year

0.10 0.10

0.09 0.09

0.04

0.02

0.01

0.00

0.04

0.02

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

0.01

0.00

- Hyd No. 7 -- Qiri - Pond outlet Hyd No. 5 -- Inflow
Time (mm)

____

Hyd No. 6



Hydrograph Report

Q (cfs)

0.10

0.09

0.08

0.07

0.06

005

0.04

0.03

0.02

0.01

0.00

Overflow
Hyd. No. 7 25 Year Q (cfs)

0.10

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

Hydraflow I-lydrographs by lntefsoIve v9.2 Friday, Jun 27, 2014

Hyd. No. 7

Overflow

Hydrograph type Diversion2 Peak discharge = 0.000 cfs
Storm frequency = 25 yrs Time to peak = 850 mm
Time interval = 2 mm Hyd. volume = 0 cuft
Inflow hydrograph = 5 - To Depression 2nd diverted hyd. = 6
Diversion method Pond - On-site Depression Pond structure = Exfiltration

0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Hyd No. 7 — Qin - Pond outlet Hyd No. 5 — Inflow

____

Time (mm)
Hyd No. 6



Hydrograph Report
1-lydraflow Hydrographs by Intelisolve v9.2 Friday, Jun 27, 2014

Hyd. No. 7

Overflow

Hydrograph type = Diversion2 Peak discharge = 0.000 cfs
Storm frequency = 100 yrs Time to peak = 902 mm
Time interval = 2 mm Hyd. volume = 0 cuft
Inflow hydrograph = 5 - To Depression 2nd diverted hyd. = 6
Diversion method = Pond - On-site Depression Pond structure = Exfiltration

Q (cfs)

0.10

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

o.01

0.00

Overflow
Hyd.No.7--100 Year Q (cfs)

0.10

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 1680

Hyd No. 7 -- Qin - Pond outlet Hyd No. 5 -- Inflow
Time (mm)

Hyd No. 6



Pond Report
Hydraflow Hydrographs by Intelisolve v9.2 Friday, Jun 27, 2014

Pond No. I - On-site Depression
Pond Data
Contours - User-defined contour areas, Conic method used for volume calculation. Begining Elevation = 1 56.00 ft

Stage I Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) lncr. Storage (cuft) Total storage (cuft)

0.00 156.00 1,499 0 0
1.00 157.00 9,950 5,103 5,103
2.00 15800 14,090 11,959 17,062

Culvert I Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) = 0.00 0.00 0.00 0.00 Crest Len (ft) = 0.00 0.00 0.00 0.00
Span (in) = 0.00 0.00 0.00 0.00 Crest El. (ft) = 0.00 0.00 0.00 0.00
No. Barrels 0 0 0 0 Weir Coeff. = 3.33 3.33 3.33 3.33
Invert El. (ft) 0.00 0.00 0.00 0.00 Weir Type = --- --- --- —

Length (ft) 0.00 0.00 0.00 0.00 Multi-Stage = No No No No
Slope (%) 0.00 0.00 0.00 n/a
N-Value = .013 .013 .013 n/a
Orifice Coeff. = 0.60 0.60 0.60 0.60 ExfiL(irt!hr) = 8.270 (by Contour)
Multi-Stage n/a No No No TW EIev. (ft) = 0.00

NoteE CulverilOrifice outflows are analyzed under inlet (IC) and outlet (cc) control. Weir risers checled for orifice cOOditionS (Ic) and submergence (SI.

Stage (ft) Stage I Discharge

158.00

157.80

157.60

157.40

157.20

157.00

156.80

156.60

156.40

156.20

156.00

EIev (ft)

0.00 0.50 1.00 1.50 2.00 2,50 3.00

_____

Total Q
Discharge (cfs)



Post-Development Hydrology



Hydrograph S urn mary Rep0 rI
Hydraflow Hydrographs by Intelisolve v9.2

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval peak volume hyd(s) elevation strge used description

(origin) (cfs) (mm) (mm) (cuft) (ft) (cuft)

I SCS Runoff 0.001 2 1326 8 P1

2 SCS Runoff 0.000 2 n/a 0 P2

3 SCS Runoff 0.000 2 n/a 0 P3

4 SCS Runoff 0.219 2 726 1,179 P4

5 Reservoir 0.211 2 728 1179 4 153.04 17.4 InfiltrationArea

6 Diversionl 0.211 2 728 1,179 5 Exfiltration

7 Diversion2 0.000 2 730 0 5 Overflow

8 SCS Runoff 0.232 2 724 781 -— ---— Roof Runoff

9 Reservoir 0.056 2 746 781 8 154.27 172 Roof Infiltration

10 Diversionl 0.056 2 746 781 9
— Exfiltration

11 Diversion2 0.000 2 926 0 9 Overflow

4860 POST.gpw Return Period: 2 Year Friday, Jun 27, 2014



Hydrograph Summary Report

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval peak volume hyd(s) elevation strge used description

(origin) (cfs) (mm) (mm) (cuft) (ft) (cuft)

Hydraflow Hydrographs by Intelisolve v9.2

I

2

-3

4

5

6

7

8

9

10

•l1

SCS Runoff

SCS Runoff

SCS Runoff

SCS Runoff

Reservoir

Diversion 1

Diversion2

SCS Runoff

Reservoir

Diversion 1

Diversion2

0.012 2 748

0.000 2 n/a

0.000 2 n/a

0.923 2 724

0.305 2 748

0.305 2 748

0.000 2 824

0.339 2 724

0.067 2 748

0.067 2 748

0.000 2 598

208

0

0

3,230

3,230

3,230

0

1,161

1161

1,161

0

153.75

155.06

4

5

5

8

9

9

530

301

P1

P2

P3

P4

Infiltration Area

Exfiltration

Overflow

Roof Runoff

Roof Infiltration

Exfiltration

Overflow

4860 POST.gpw Return Period: 10 Year Friday, Jun 27, 2014



Hyd rograph S u inmary Report
Hydraflow Hydrographs by Intelisolve

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval peak volume hyd(s) elevation strge used description

(origin) (cfs) (mm) (mm) (cuft) (ft) (cuft)

1 SCS Runoff 0.046 2 742 424 P1

2 SCS Runoff 0.001 2 1326 10 P2

3 SCS Runoff 0.003 2 1328 64 P3

4 SCS Runoff 1.436 2 724 4678 P4

5 Reservoir 0.349 2 750 4678 4 154.24 1,053 InfiltrationArea

6 Diversioni 0.349 2 750 4,678 5 — Exflltration

7 Diversion2 0.000 2 708 0 5 Overflow

8 SCS Runoff 0.400 2 724 1378 Roof Runoff

9 Reservoir 0.075 2 748 1,378 8 155.60 377 Roof Infiltration

IC Diversionl 0.075 2 748 1378 9 Exfiltration

11 Diversion2 0.000 2 556 0 9 Overflow

4860 POST.gpw Return Period: 25 Year Friday, Jun 27, 2014



Hydrograph Summary Report
Hydraflow Hydrographs by

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval peak volume hyd(s) elevation strge used description

(origin> (cfs) (mm) (mm) (cuff) (ft) (cuff)

1 SCS Runoff 0.130 2 732 819 ---—- P1

2 SCS Runoff 0.003 2 902 74 ---—- P2

3 SCS Runoff 0.014 2 896 392 ------ P3

4 SCS Runoff 2.219 2 724 6906 -——- P4

5 Reservoir 0.427 2 752 6,906 4 155.10 1,933 InfiltrationArea

6 Diversionl 0.427 2 752 6,906 5 Exfiltration

7 Diversion2 0.000 2 1080 0 5 Overflow

8 SCS Runoff 0.484 2 724 1677 ------ Roof Runoff

9 Reservoir 0.091 2 748 1,677 8 156.73 481 Roof Infiltration

10 Diversioni 0.091 2 748 1,677 9 Exfiltration

11 Diversion2 0.000 2 640 0 9 Overflow

4860 POST.gpw Return Period: 100 Year Friday, Jun 27, 2014



Worksheet 2: Runoff curve number and runoff SM-4860

Project: 267 Great Rd By JTM Date 6/27114

Location: Acton, MA Checked

__________

Date

Circle one: Present Developed P1

1. Runoff curve number(CN)

Soil name Cover description Area Product of
and GNu CNxArea

hydrologic (cover type, treatment, and
group hydrologic condition

percent impervious. Table Fig Fig Acres
unconnected/connected impervious 2-2 2-3 2-4

(appendix A) area ratio)

A Woods 30 3.87

A Open . ;G.12 480

Impervious :98 ‘ 0.02 1 86

A Gravel 76 ‘ ‘ 0.02 1 82

11 Use only one CN source per line. , Totals = 0.30 12.35

CN (weighted) = total product 12.35 = 41.87 Use CN = I 41.9
total area 0.30

2. Runoff

________________________

Storm #1 Storm #2 Storm #3

Frequency yr

Rainfall, P (24-hour) in

Runoff, Q in 0.01 019 0.75
(Use P and CN with table 2-1, fig. 2-1,)
or eqs. 2-3 and 2-4.)

____________________________

Runoff, 0 cf I 8 j 204 I 803 I
D-2 (21 0-Vl-TR-55, Second Ed., June I 986)



Worksheet 3: Time of Concentration (Tc) or travel time (Tt)

267 Great Rd By JTM

Shallow concentrated Flow

7. Surface Description (paved or unpaved)

8. FlowLength, L

9. Watercourse slope, s

10. Average Velocity, V (figure 3-1)

11. Tt = L I 3600V

Channel flow

12. Cross sectional flow area, a
13. Wetted perimeter, pw
14. Hydraulic radius, r=a/wp
15. Channel Slope, s

16. Manning’s roughness coeff., n
17. V = 1.49 rA2/3 sAl/2 In

18. Flow length, L
19. Tt= L/3600V

Acton, MA Checked

P1

Project:

________________________________

Location:

Circle one: Present Developed
Circle one: Tc Tt

Sheet flow (Applicable to Tc only)

1. Surface Description (table 3-1)

2. Mannings roughness coeff., n (table 3-1)

3. Flow length, L (total L < 300 ft)

4. Two-yr 24-hr rainfall, P2

5. Land Slope, s

6. Tt = 0.007 (nL)A0.8 I (P2AO.5 sAO.4)

SM-4860

Date 612712014

Date

A - SB-C

WCP4$;.GfaSS*

through
subarea

Segment ID

ft

in

ftift

Compute Tt hr

Segment ID

ft

ft/ft

ft/s

Compute Tt hr

Segment

sf

ft
Compute r ft

ft/ft

04 cL24

9 41

3.1 3.1

0.027 0.04

0.05 0.09

. c-° &

wefj_

::

G06

- 3.95

0.00

0.14

0.00

0

Compute V ft/s
ft

Compute Tt hr

20. Watershed or subarea Tc or Tt (add Tt in steps 6, 11, and 19)

. I I I

hr 0.14
mm 8.3

(210-Vl-TR-55, Second Ed., June 1986) D-3



Hydrograph Report
Hydraflow Hydrographs by tnteIisove v9.2

Hyd. No. I

P1

Friday, Jun 27, 2014

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

= SCS Runoff
= 2yrs
= 2 mm

0.300ac
= 0.0%
= USER
= 3.10 in
= 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

= 0.001 cfs
= 1326 mm
= 8 cuff
= 41.9
=Oft
= 8.30 mm
= Type Ill
= 484

Q (cfs)

0.10

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0.00

0.03

0.02

0.01

0.00
1320 1440 1560

P1
Hyd. No. 1 --2 Year Q (cfs)

0.10

0.09

0.08

0.07

0.06

0.05

0.04

0 120 240 360 480 600 720 840 960 1080 1200

Hyd No. 1
Time (mm)



Hydrograph Report
Hydraflow Hydrographs by intelisolve v9.2

Hyd. No. I
P1

Friday, Jun 27, 2014

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

= SCS Runoff
= lOyrs
= 2 mm
= 0.300ac
= 0.0%
= USER
= 4.50 in
= 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

= 0.Ol2cfs
= 748 mm
= 208 cuft
= 41.9
=Oft
= 8.30 mm
= Type Ill
= 484

Q (cfs)

0.10

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0.00

P1
Hyd. No.1-- lOYear Q (cfs)

0.10

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Hyd No. 1
Time (mm)



Hydrograph Report
Hydraflow Hyctrographs by Intelisolve v9.2

Hyd. No. I
P1

Friday, Jun 27, 2014

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

= SCS Runoff
= 25yrs
= 2 mm
= 0.300ac
= 0.0%
= USER
= 5.30 in
= 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

= 0.O46cfs
= 742 mm
= 424 cuft
= 41.9
= Oft
= 8.30 mm
= Type Ill
= 484

Q (cfs)

0.10

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0.00

P1
Hyd. No. 1 — 25 Year Q (cfs)

0.10

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (mm)
Hyd No. 1



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. I
P1

Friday, Jun 27, 2014

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

= SCS Runoff
= lOOyrs
= 2 mm
= 0.300 ac
= 0.0 %
= USER
= 6.40 in
= 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

= 0.l3Ocfs
= 732 mm
= 819 cuft
= 41.9
=Oft
= 8.30 mm
= Type Ill
= 484

Q (cfs)

0.50

0.45

0.40

0.35

0.30

0.25

0.20

0.15

0.10

0.05

0.00

P1
Hyd.No.1--100 Year Q (cfs)

0.50

0.45

0.40

0.35

0.30

0.25

0.20

0.15

0.10

0.05

0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Hyd No. 1
Time (mm)



Worksheet 2: Runoff curve number and runoff SM-4860

Project: 267 Great Rd By JTM Date 6/27/14

Location: Acton, MA Checked

__________

Date

Circle one: Present Developed I P2

1. Runoff curve number (CN)

Soil name Cover descnption Area Product of
and CN 1/ CN xArea

hydrologic (cover type, treatment, and
group hydrologic condition

percent impervious Table Fig Fig Acres
unconnected/connected impervious 2-2 2-3 2-4

(appendix A) area ratio)

A Woods 30 0.17 501

A Open 30
‘ .Ø’QØ 000

Impervious 08 tO0 000

A Gravel . 76 . p.00 000

1/Use only one CN source per line. Totals = 0.17 5.01

CN (weighted) = total product = 5.01 = 30.00 ; Use CN = j 30.0 I
total area 0.17

2. Runoff

__________________________

Storm #1 Storm #2 Storm #3

Frequency yr .

Rainfall P (24 hour) in 1, c4\

Runoff,Q in 0.11 0.00 0.12
(Use P and CN with table 2-1, fig. 2-1,)
or eqs. 2-3 and 2-4.)

______________________________

Runoff, 0 of I 68 j 1 I 73 I
D-2 (210-Vl-TR-55, Second Ed., June 1986)



Worksheet 3: Time of Concentration (To) or travel time (Tt)

267 Great Rd

Sheet flow (Applicable to Tc only)

1. Surface Description (table 3-1)

2. Mannings roughness coeff., n (table 3-1)

3. Flow length, L (total L <= 300 if)

4. Two-yr 24-hr rainfall, P2

5. Land Slope, s

6. Tt = 0.007 (nL)A0.8 I (P2AO.5 s0.4)

Shallow concentrated Flow

7. Surface Description (paved or unpaved)

8. Flow Length, L

9. Watercourse slope, s

10. Average Velocity, V (figure 3-1)

11. Tt = L / 3600V

Channel flow

12. Cross sectional flow area, a sf
13. Wetted perimeter, pw ft
14. Hydraulic radius, r=afwp Compute r ft
15. Channel Slope, s ft/ft
16. Manning’s roughness coeff., n
17. V = 1.49 r”213 s”1/2 /n Compute V ft/s
18.Flowlength,L ft
19. Tt = L/ 3600V Compute Tt hr

20. Watershed or subarea Tc or Tt (add Tt in steps 6, 11, and 19)

SM-4860

Date 6/27/2014

Date

Project:

Location:

Circle one:
Circle one:

Acton, MA Checked

By JTM

Present bloped I
Tc Tt through

subarea

P2

Segment ID

ft

in

ft/ft

ComputeTt hr

Segment FE

ft

ft/ft

ft/s

Compute Tt hr

Segment

Woods.

a4;.;..1j

.,;:

3.1

0.055 .;••

0.14

B-C
•.• . .......

.

: kE::

4.21

0.00

0.14

0.00

0

0.14
8.5

hr
mm

(210-Vl-TR-55, Second Ed., June 1986) D-3



Hydrograph Report
F-Iydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 2

Friday, Jun 27, 2014

P2

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

SCS Runoff
= 2yrs
= 2 mm
= O.l7Oac
= 0.0%
= USER
= 3.10 in
= 24hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

= 0.000cfs
= n/a
= 0 cuff
= 30
=Oft
= 8.50 mm
= Type Ill
= 484

P2

Hyd. No. 2 -- 2 Year
Q (cfs)

0.10

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0.00

Q (cfs)

0.10

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0.00
0 20 40 60 80 100 120

Time (mm)
Hyd No. 2



Hydrograph Report
Hydraflow Hydrographs by Inteilsolve v9.2

Hyd. No. 2

Friday, Jun 27, 2014

P2

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

= SOS Runoff
= lOyrs
= 2 mm
= 0.l7Oac
= 0.0 %
= USER
= 4.50 in
= 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

= 0.000cfs
= n/a
= 0 cuft
= 30
=Oft
= 8.50 mm
= Type Ill
= 484

P2
Hyd.No.2--10 Year

Q (cis)

0.10

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0.00

Q (cfs)

0.10

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0.00
0 20 40 60 80 100 120

Hyd No. 2
Time (mm)



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 2

Friday, Jun 27, 2014

P2

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

= SCS Runoff
= 25 yrs
= 2 mm
= 0.l7Oac
= 0.0%
= USER
= 5.30 in
= 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

= 0.001 cfs
= 1326 mm
= lOcuft
= 30
=Oft
= 8.50 mm
= Type ill
= 484

Q (cfs)

0.10

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0.00
0 120

P2
Hyd. No. 2 --25 Year

240 360 480 600 720 840 960 1080

Q (cfs)

0.10

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0.00
1200 1320 1440 1560

Hyd No. 2
Time (mm)



Hydrograph Report
Hydraflow Hydrographs by Intetiso!ve v9.2

Hyd. No. 2
P2

Friday, Jun 27, 2014

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

= SCS Runoff
= lOOyrs
= 2 mm
= 0.l7Oac
= 0.0%
= USER
= 6.40 in
= 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

= 0.OO3cfs
= 902 mm
= 74 cuft
= 30
=Oft
= 8.50 mm
= Type Ill
= 484

Q (cfs)

0.10

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0.00

P2
Hyd. No.2—lOOYear Q (cfs)

0.10

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0.00
1200 1320 1440 1560

- —, -

0 120 240 360 480 600 720 840 960 1080

— Hyd No. 2
Time (mm)



Worksheet 2: Runoff curve number and runoff SM-4860

Project: 267 Great Rd By JTM Date 6127114

Location: Acton, MA Checked Date

_________

Circle one: Present Developed I

_____________________

1. Runoff curve number (CN)

Soil name Cover descnptiori Area Product of
and CN1I CNxArea

hydrologic (cover type, treatment, and
group hydrologic condition

percent impervlous Table Fig Fig Acres
unconnected/connected impervious 2-2 2-3 2-4

(appendix A) area ratio)

A Woods 30 076 2289

A Open 39 ‘.‘ . 001 031

Impervious 98 .• 0 00 030

A Gravel 76, - .‘..:: .. 0.00 0 00

1/ Use only one CN source per line. Totals = 0.78 23.59

CN (weighted) = total product = 23.59 30.44 Use CN = I 30.4
total area 0.78

2. Runoff

__________________________

Storm #1 Storm #2 Storm #3

Frequency yr

Rainfall, P (24-hour) in

Runoff, 0 in 0.10 0.00 0.14
(Use P and CN with table 2-1, fig. 2-1,)
or eqs. 2-3 and 2-4.)

________________________________

Runoff, 0 of I 284 I I I 382 I
0-2 (210-Vl-TR-55, Second Ed., June 1986)



Shallow concentrated Flow

7. Surface Description (paved or unpaved)

8. Flow Length, L

9. Watercourse slope, s

10. Average Velocity, V (figure 3-1)

11. Tt = L I 3600V

Channel flow

12. Cross sectional flow area, a
13. Wetted perimeter, pw

14. Hydraulic radius, r=alwp
15. Channel Slope, s

16. Manning’s roughness coeff., n
17.V= 1.49 r”213 s’1121n
18. Flow length, L
19. Tt= L/3600V

Sf

ft
Compute r ft

ft/ft

Worksheet 3: Time of Concentration (Tc) or travel time (Tt)

267 Great Rd By JTM

Present Developed

Checked

P3

Project:

________________________________

Location: Acton, MA

Circle one:

_____________________

Circle one: j Tc I Tt

Sheet flow (Applicable to Tc only)

1. Surface Description (table 3-1)

2. Mannings roughness coeff., n (table 3-1)

3. Flow length, L (total L < 300 ft)

4. Two-yr 24-hr rainfall, P2

5. Land Slope, s

6. Tt = 0.007 (nL)A0.8 I (P2A0.5 s”0.4)

SM-4860

Date 6/27/2014

Date

:s-

through
subarea

Segment ID

ft

in

ft/ft

Compute Tt hr

Segment ID

ft

ft/ft

ft/s

Compute Tt hr

50

3.1

- o:-o

0.18

B-C

npaved

8—

-

Qo_* -

-t--

0.01

I fl1 St I I...

0.18

0.01

0

I

Compute V ft/s

ft
Compute Tt hr

20. Watershed or subarea To or Tt (add Tt in steps 6, 11, and 19) 0.19
11.2

-I a
hr
mm

(210-VI-TR-55, Second Ed., June 1986) D-3



Hydrograph Report
Hydraflow Hydrographs by inteilsolve v9.2

Hyd. No. 3
P3

Friday, Jun 27, 2014

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

= SCS Runoff
= 2yrs
= 2 mm
= 0.780ac
= 0.0%

USER
= 3.10 in
= 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

= 0.000 cfs
= n/a
= 0 cuft
= 30.4
=Oft
= 11.20 mm
= Type Ill
= 484

Q (cfs)

0.10

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0.00

P3
Hyd. No. 3 --2 Year Q (cfs)

0.10

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0,01

0.00
120

Time (mm)

0 20 40 60 80 100

Hyd No. 3



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 3

Friday, Jun 27, 2014

P3

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

= SCS Runoff
= lOyrs
= 2 mm
= O.780ac
= 0.0 %
= USER
= 4.50 in
= 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of cone. (Tc)
Distribution
Shape factor

= 0.000cfs
= n/a
= 0 cuft
= 30.4
= Oft
= 11.20 mm
= Type Ill
= 484

p3
Hyd. No. 3 -- 10 Year

Q (cfs)

0.10

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0.00

Q (cfs)

0.10

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0.00
0 20 40 60 80 100 120

Hyd No. 3
Time (mm)



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 3

P3

Friday, Jun 27, 2014

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

= SCS Runoff
= 25yrs
= 2 mm
= 0.780 ac
= 0.0%
= USER
= 5.30 in
= 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

= 0.003 cfs
= 1328 mm
= 64 cuft
= 30.4
=Oft
= 11.20 mm

Type Ill
= 484

P3
Hyd. No. 3 -- 25 Year

—

120 240 360 480 600 720 840 960 1080 1200 1320 1440

Q (cfs)

0.10

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0.00

Q (cfs)

0.10

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0.00
0 1560

Hyd No. 3
Time (mm)



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 3

Friday, Jun 27, 2014

P3

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

= SCS Runoff
= 100 yrs
= 2 mm
= 0780ac
= 0.0 %
= USER
= 6.40 in

24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of cone. (Tc)
Distribution
Shape factor

= 0.Ol4cfs
= 896 mm
= 392 cuft
= 30.4
= Oft
= 11.20 mm
= Type Ill
= 484

P3
Hyd. No. 3 -- 100 Year

L
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Q (cfs)

0.10

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0.00

Q (cfs)

0.10

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0.00

Hyd No. 3
Time (mm)



Worksheet 2: Runoff curve number and runoff SM-4860

Project: 267 Great Rd By JTM Date 6/27114

Location: Actori, MA Checked

__________

Data

__________

Circle one: Present j Developedj P4

1 Runoff curve number (CN)

Soil name Cover description Area Product of
and GNu CNxArea

hydrologic (cover type, treatment and
group hydrologic condition

percent impervious Table Fig Fig Acres
unconnected/connected impervious 2-2 2-3 2-4

(appendix A) area ratio)

A Woods 30 0.02 057

A Open 39 , 0.56 21 72

Impervious 98 ‘, 032 31 07

A Gravel 76
.‘ . . . 0:03 1 90

1/Use only one CN source per line. Totals = 0.92 55.26

CN (weighted) = total product 55.26 60.19 Use CN = I 601
total area 0.92

2. Runoff

________________________

Storm #1 Storm #2 Storm #3

Frequency yr

Rainfall, P (24-hour) in 4SSS lS:

Runoff, 0 in 0.38 1.03 2.21
(Use P and CN with table 2-1, fig. 2-1,)
or eqs. 2-3 and 2-4.)

______________________________

Runoff,Q cf 1255 I 3437 I 7349 1
D-2 (210-VI-TR-55, Second Ed., June 1986)



Sheet flow (Applicable to Tc only)

1. Surface Description (table 3-1)

2. Mannings roughness coeff., n (table 3-1)

3. Flow length, L (total L <= 300 ft)

4. Two-yr 24-hr rainfall, P2

5. Land Slope, s

6. Tt = 0.007 (nL)A0.8 I (P21s0.5 s”0.4)

Shallow concentrated Flow

7. Surface Description (paved or unpaved)

8. Flow Length, L

9. Watercourse slope, s

10. Average Velocity, V (figure 3-1)

11.Tt=L/3600V

Channel flow

12. Cross sectional flow area, a sf
13. Wetted perimeter, pw ft
14. Hydraulic radius, ralwp Compute r ft
15. Channel Slope, s ft/ft
16. Manning’s roughness coeff., n
17. V = 1.49 r’2/3 s”1/2 In Compute V ft/s
18.Flowlength,L ft
19. Tt = LI 3600V Compute Tt hr

20. Watershed or subarea Tc or Tt (add Tt in steps 6, 11, and 19)

Worksheet 3: Time of Concentration (Tc) or travel time (Tt)

267 Great RdProject:

Location:

Circle one:
Circle one:

Acton, MA Checked

Present Developed
Ic Tt through

subarea

SM-4860

By JIM Date 6/27/2014

Date

P4

A-B

Grass r:-t

0.4

wp J

g0045

Segment ID

ft

in

ft/ft

Compute Tt hr

Segment IL..

ft

ft/ft

ft/s

Compute It hr

Segment

0. 10

uJp

—

aa5r

-o.dr

2.2 -

0.01

0.10

0.01

0

hr 0.11
mm 6.4

(210-Vl-TR-55, Second Ed., June 1986) D-3



Hydrograph Report
Hydrafiow Hydrographs by lnt&isolve v9.2

Hyd. No. 4
P4

Friday, Jun 27, 2014

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

= SCS Runoff
= 2 yrs
= 2 mm
= 0.920ac
= 0.0 %
= USER
= 3.10 in
= 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

= 0.2l9cfs
= 726 mm
= 1,l79cuft
= 60.2
= 0 ft
= 6.40 mm
= Type Ill
= 484

Q (cfs)

0.50

0.45

0.40

0.35

0.30

0.25

0.20

0.15

0.10

0.05

0.00

p4
Hyd. No. 4 -- 2 Year Q (cfs)

0.50

0.45

0.40

0.35

0.30

0.25

0.20

0.15

0.10

0.05

0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Hyd No. 4
Time (mm)



Hydrograph Report
Hydraflow Hydrographs by Intehsolve v9.2

Hyd. No. 4

Friday, Jun 27, 2014

P4

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

SCS Runoff
= lOyrs
= 2 mm
= 0.920ac
= 0.0 %
= USER
= 4.50 in
= 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

0.923cfs
= 724 mm
= 3230 cuft
= 60.2

Oft
6.40 mm

= Type Ill
= 484

Q (cfs)

1.00

0.90

0.80

0.70

0.60

0.50

0.40

0.30

0.20

0.10

0.00

P4
Hyd.No.4--10 Year Q (cfs)

1.00

0.90

0.80

0.70

0.60

0.50

0.40

0.30

0.20

0.10

0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Hyd No. 4
Time (mm)



Hydrograph Report
Hydrafiow Hydrographs by IntelisoLve v9.2

Hyd. No. 4

P4

Friday, Jun 27, 2014

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

= SCS Runoff
= 25 yrs
= 2 mm
= 0.920 ac
= 0.0 %
= USER
= 5.30 in
= 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

= 1.436cfs
= 724 mm
= 4,678 cuft
= 60.2
=Oft
= 6.40 mm
= Type III
= 484

Q (cfs)

2.00

1.00

0.00

P4
Hyd.No.4--25 Year Q (cfs)

2.00

1.00

0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Hyd No. 4
Time (mm)



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 4

Friday, Jun 27, 2014

P4

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

= SCS Runoff
= 100 yrs
= 2 mm
= 0.920 ac
= 0.0 %
= USER
= 6.40 in
= 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

= 2.2l9cfs
= 724 mm
= 6,906 cuft
= 60.2
= Oft
= 6.40 mm

Type Ill
= 484

P4
Hyd.No.4--100 Year

._________ —

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Q (cfs)

3.00

2.00

1.00

0.00

Q (cfs)

3.00

2.00

1.00

0.00

- HydNo.4
Time (mm)



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.2 Friday, Jun 27, 2014

Hyd. No. 5
Infiltration Area

Hydrograph type = Reservoir Peak discharge = 0.211 cfs
Storm frequency = 2 yrs Time to peak = 728 mm
Time interval = 2 mm Hyd. volume = 1,179 cuft
Inflow hyd. No. = 4 - P4 Max. Elevation = 153.04 ft
Reservoir name = Subsurface Max. Storage = 17 cuft

Storage Indication method used, Outflow includes exfiltration.

Q (cfs)

0.50

0.45

0.40

0.35

0.30

0.25

0.20

0.15

0.10

0.05

0.00

Infiltration Area
(cfs)Hyd. No. 5-- 2 Year

0.50

0.45

0.40

0.35

0.30

0.25

0.20

0.15

0.10

0.05

0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Hyd No. 5

____

Hyd No. 4 1 Total storage used 17 cuft
Time (mm)



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.2 Friday, Jun 27, 2014

Hyd. No. 5
Infiltration Area

Hydrograph type = Reservoir Peak discharge = 0.305 cfs
Storm frequency = lOyrs lime to peak = 748 mm
Time interval = 2 mm Hyd. volume = 3,230 cuft
Inflow hyd. No. = 4 - P4 Max. Elevation = 153.75 ft
Reservoir name = Subsurface Max. Storage = 530 cuff

Storage Indication method used. Outflow includes exfiltration.

Infiltration Area
Q (cfs)

1.00

0.90

0.80

0.70

0.60

0.50

0.40

0.30

0.20

0.10

0.00

Hyd. No. 5 -- 10 Year Q (cfs)

1.00

0.90

0.80

0.70

0.60

0.50

0.40

0.30

0.20

0.10

0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Hyd No. 5 Hyd No. 4 I Total storage used = 530 cuft
Time (mm)



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.2 Friday, Jun 27, 2014

Hyd. No. 5
Infiltration Area

Hydrograph type Reservoir Peak discharge 0.349 cfs
Storm frequency 25 yrs Time to peak = 750 mm
Time interval = 2 mm Hyd. volume = 4,678 cuft
Inflow hyd. No. 4 - P4 Max. Elevation = 154.24 ft
Reservoir name = Subsurface Max. Storage = 1,053 cuft

Storage Indication method used. Outflow includes exfiltration.

Infiltration Area
Q (cfs)

2.00

Hyd. No. 5 --25 Year Q (cfs)

2.00

1.00 1.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
0.00

L_J Total storage used = 1,053 cuft

0.00

Hyd No. 5 Hyd No. 4
Time (mm)



Hydrograph Report
Hydraflow Hydrographs by ntelisolve v9.2 Friday, Jun 27, 2014

Hyd. No. 5
Infiltration Area

Hydrograph type = Reservoir Peak discharge = 0.427 cfs
Storm frequency = 100 yrs Time to peak = 752 mm
Time interval = 2 mm Hyd. volume = 6,906 cuft
Inflow hyd. No. = 4 - P4 Max. Elevation = 155.10 ft
Reservoir name = Subsurface Max. Storage = 1,933 cuft

Storage ndication method used. Outflow includes exfiltration.

Infiltration Area

1.00

.EE
1.00

Q (cfs)
Hyd. No. 5 100 Year ‘ (cfs)

3.00 3.00

2.00 2.00

0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

0.00

Hyd No. 5 Hyd No. 4 1 Total storage used = 1933 cuff
Time (mm)



Hydrograph Report

Q (cfs)

0.50

0.45

0.40

0.35

0.30

0.25

0.20

0.15

0.10

0.05

0.00

Hyd. No.6--2 Year Q (cfs)

0.50

0.45

0.40

0.35

0.30

0.25

0.20

0.15

0.10

0.05

0.00

Hydraflow Hydrographs by Intelisolve v9.2 Friday, Jun 27, 2014

Hyd. No. 6

Exfi ltration

Hydrograph type = Diversion 1 . Peak discharge = 0.211 cfs
Storm frequency = 2yrs Time to peak = 728 mm
Time interval = 2 mm Hyd. volume = 1,179 cuft
Inflow hydrograph = 5 - Infiltration Area 2nd diverted hyd. 7
Diversion method = Pond - Subsurface Pond structure = Exfiltration

Exfiltration

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Hyd No. 6 -- Pond outlet Hyd No. 5 — Inflow
Time (mm)

Hyd No. 7 — 5 minus 6



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.2 Friday, Jun 27, 2014

Hyd. No. 6
Exfiltration

Hydrograph type = Diversion I Peak discharge = 0.305 cfs
Storm frequency 10 yrs Time to peak = 748 mm
Time interval = 2 mm Hyd. volume = 3,230 cuft
Inflow hydrograph = 5 - Infiltration Area 2nd diverted hyd. = 7
Diversion method = Pond - Subsurface Pond structure = Exfiltration

Exfiltration

0.00

Hyd. No. 6-- 10 Year

______

_____

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440

Q (cfs)

0.50

0.45

0.40

0.35

0.30

0.25

0.20

0.15

0.10

0.05

Q (cfs)

0.50

0.45

0.40

0.35

0.30

0.25

0.20

0.15

0.10

0.05

0.00
1560

— Hyd No. 6 -- Pond outlet Hyd No. 5 -- Inflow
Time (mm)

Hyd No. 7 -- 5 minus 6



Hydrograph Report

Q (cfs)

0.50

0.45

0.40

0.35

0.30

0.25

0.20

0.15

0.10

0.05

0.00

Hyd. No. 6 --25 Year Q (cfs)

0.50

0.45

0.40

0.35

0.30

0.25

0.20

0.15

0.10

0.05

0.00

l-iydraflow Hydrographs by Intelisolve v9.2 Friday, Jun 27, 2014

Hyd. No. 6
Exfiltration

Hydrograph type = Diversion 1 Peak discharge = 0.349 cfs
Storm frequency = 25yrs Timetopeak = 750 mm
Time interval = 2 mm Hyd. volume = 4,678 cuft
Inflow hydrograph = 5 - Infiltration Area 2nd diverted hyd. = 7
Diversion method = Pond - Subsurface Pond structure = E)cfiltration

Exfi Itration

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

— Hyd No. 6 — Pond outlet Hyd No. 5 -- Inflow
Time (mm)

Hyd No. 7 -- 5 minus 6



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.2 Friday, Jun 27, 2014

Hyd. No. 6
Exfut rat ion

Hydrograph type = Diversioni Peak discharge = 0.427 cfs
Storm frequency = 100 yrs Timeto peak = 752 mm
Time interval = 2 mm Hyd. volume = 6,906 cuft
Inflow hydrograph = 5 - Infiltration Area 2nd diverted hyd. = 7
Diversion method = Pond - Subsurface Pond structure Exfiltration

Exfiltration

0 120 240 360 480 600 720

0.10

0.05

0.00
840 960 1080 1200 1320 1440 1560

Hyd. No. 6 -- 100 Year Q (CfS)Q (cfs)

0.50

0.45

0.40

0.35

0.30

0.25

0.20

0.15

0.10

0.05

0.00

s

-_____________

0.50

0.45

0.40

0.35

0.30

0.25

0.20

0.15

Hyd No. 6 -- Pond outiet Hyd No. 5 -- Inflow
Time (mm)

Hyd No. 7 -- 5 minus 6



Hydrograph Report

Q (cfs)

0.50

0.45

0.40

0.35
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0.15

0.10
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Overflow

Hyd. No. 7 - 2 Year Q (cfs)

0.50

0.45

0.40

0.35
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0.15
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0.05

0.00

Hydraflow Hydrographs by intelisolve v9.2 Friday, Jun 27, 2014

Hyd. No. 7
Overflow

Hydrograph type = Diversion2 Peak disóharge = 0.000 cfs
Storm frequency = 2 yrs Time to peak = 730 mm
Time interval = 2 mm Hyd. volume = 0 cuft
Inflow hydrograph = 5 - Infiltration Area 2nd diverted hyd. = 6
Diversion method = Pond - Subsurface Pond structure = Exfiltration

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Hyd No. 7 -- Qin - Pond outlet — Hyd No. 5 -- Inflow
Time (mm)

Hyd No. 6



Hydrograph Report
Hydraflow Hydrgraphs by Intelisolve v9.2 Friday, Jun 27, 2014

Hyd. No. 7

Overflow

Hydrograph type = Diversion2 Peak discharge = 0.000 cfs
Storm frequency = 10 yrs Time to peak = 824 mm
Time interval 2 mm Hyd. volume = 0 cuft
Inflow hydrograph = 5 - Infiltration Area 2nd diverted hyd. = 6
Diversion method Pond - Subsurface Pond structure = Exfiltration

Overflow

0.00

Hyd.No.7--10 Year

r\

_____

—-

-—____
. I - -

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440
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Time (mm)
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Hydrograph Report

Q (cfs)
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Overflow
Hyd. No. 7 -- 25 Year Q (cfs)
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Hydraflow Hydrographs by nteiisolve v9.2 Friday, Jun 27, 2014

Hyd. No. 7
Overflow

Hydrograph type = Diversion2 Peak discharge = 0.000 cfs
Storm frequency = 25 yrs Time to peak = 708 mm
Time interval = 2 mm Hyd. volume = 0 cuft
Inflow hydrograph = 5 - Infiltration Area 2nd diverted hyd. = 6
Diversion method = Pond - Subsurface Pond structure = Exfiltration

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Hyd No. 7 -- Qin - Pond outlet

_____

Hyd No. 5 -- Inflow
Time (mm)

— Hyd No. 6



Hydrograph Report
Hydraflow Hydrographs by Jntelisolve v9.2 Friday, Jun 27, 2014

Hyd. No. 7
Overflow

Hydrograph type = Diversion2 Peak discharge = 0.000 cfs
Storm frequency = 100 yrs Time to peak = 1080 mm
Time interval = 2 mm Hyd. volume = 0 cuft
Inflow hydrograph = 5 - Infiltration Area 2nd diverted hyd. = 6
Diversion method = Pond - Subsurface Pond structure = Exfiltration

Overflow
Q (cfs)

Hyd.No.7--100 Year

0.50
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Hyd No. 7 -- Qin - Pond outlet Hyd No. 5 -- Inflow
Time (mm)

Hyd No. 6



Pond Report
Hydraflow Hydrographs by Intelisolve v9.2

Pond No. I - Subsurface

Pond Data

Exfil.(in!hr)
1W Elev. (if)

Friday, Jun 27, 2014

Note: Culvert/Orifice outflows are analyzed under Intel (Ie) and outlet (oc) control. Weir risers checked for orifice conditions (ic) and submergence (s).

UG Chambers -Invert elev. = 153.50 if, Rise x Span = 250 x4.25 if, Barrel Len = 59.00 if, No. Barrels 4, Slope 0.00%, Headers = No
Encasement - Invert elev. = 153.00 ft, Width = 5.25 if, Height = 4.00 ft, Voids = 40.00%

Stage I Storage Table
Stage (if) Elevation (if) Contour area (sqft) lncr. Storage (cuff) Total storage (cuff)

0.00 153.00 ri/a 0 0
0.40 153.40 n/a 198 198
0.80 153.80 n/a 378 577
120 154.20 nfa 434 1,011
1.60 154.60 n/a 423 1,433
2.00 155.00 n/a 404 1,837
2.40 155.40 n/a 374 2,211
2.80 155.80 n/a 327 2,538
3.20 156.20 n/a 230 2,768
3.60 156.60 n/a 198 2,966
4.00 157.00 n/a 198 3,165

Culvert I Orifice Structures

[A] [B] [C] [PrfRsr]

Weir Structures

Rise (in) = 0.00 0.00 0.00 0.00
Span (in) 0.00 0.00 0.00 0.00
No. Barrels = 0 0 0 0
Invert El. (if) 0.00 0.00 0.00 0.00
Length (ft) = 0.00 0.00 0.00 0.00
Slope (%) = 0.00 0.00 0.00 n/a
N-Value = .013 .013 .013 n/a
Orifice Coeff. = 0.60 0.60 0.60 0.60
Multi-Stage n/a No No No

Crest Len (if)
Crest El. (if)
Weir Coeff.

= 0.00
= 0.00
= 3.33

Weir Type
Multi..Stage = No

[A] [B] [C] [D]

0.00 0.00 0.00
0.00 0.00 0.00
3.33 3.33 3.33

No No No

= 8.270 (by Wet area)
= 0.00

Stage (if)

4.00

Stage I Discharge

3.00

2.D

EE EZ.

zjzzzzzjzz2z
JZZEJ_LZZEZZZEEZZZE

EEH.
Z ZZ Z EL EL El
z:z

1.00

Elev (ft)

157,00

156.00

155.00

154.00

153.000.00 —

0.00 0.06 0.12 0.18 0.24 0.30 0.36 0.42 0.48 0.54 0.60

— Total Q
Discharge (cfs)



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.2 Friday, Jun 27, 2014

Hyd. No. 8
Roof Runoff

Hydrograph type = SCS Runoff Peak discharge = 0.232 cfs
Storm frequency = 2yrs Tirneto peak = 724 mm
Time interval = 2 mm Hyd. volume = 1,677 cuff
Drainage area = 0.080 ac Curve number = 98
Basin Slope 0.0 % Hydraulic length 0 ft
Tc method = USER Time of conc. (Tc) = 6.0 mm
Total precip. = 3.10 in Distribution = Type Ill
Storm duration = 24 hrs Shape factor = 484

Hydrograph Discharge Table (Printed values 99.00% of Op.)

Time -- Outflow
(mm cfs)

724 0.232 <<

End



Hydrograph Report
Hydraflow Hydrographs by Intelisoive v9.2 Friday, Jun 27, 2014

Hyd. No. 8
Roof Runoff

Hydrograph type = SCS Runoff Peak discharge = 0.339 cfs
Storm frequency = 10 yrs Time to peak = 724 mm
Time interval = 2 mm Hyd. volume = 1677 cuff
Drainage area 0.080 ac Curve number = 98
Basin Slope = 0.0 % Hydraulic length = 0 ft
Tc method = USER Time of conc. (Tc) = 6.0 mm
Total precip. = 4.50 in Distribution = Type Ill
Storm duration = 24 hrs Shape factor = 484

Hydrograph Discharge Table Printed atues = 9900% of Op.)

Time -- Outflow
(mm cfs)

724 0.339 <<

..End



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.2 Friday, Jun 27, 2014

Hyd. No. 8
Roof Runoff

Hydrograph type = SCS Runoff Peak discharge = 0400 cfs
Storm frequency = 25 yrs Time to peak = 724 mm
Time interval = 2 mm Hyd. volume = 1,677 cuft
Drainage area = 0.080 ac Curve number = 98
Basin Slope = 0.0 % Hydraulic length = 0 ft
Tc method = USER Time of conc. (Tc) = 6.0 mm
Total precip. = 5.30 in Distribution = Type Ill
Storm duration = 24 hrs Shape factor = 484

Hydrograph Discharge Table (Printed va’ues ‘=9900% of Qp.)

Time--Outflow
(mm cfs)

724 0.400 <<

End



Hydrograph Report
Hydraflow Hydrographs by Int&isolve v9.2 Friday, Jun 27, 2014

Hyd. No. 8
Roof Runoff

Hydrograph type = SCS Runoff Peak discharge = 0.484 cfs
Storm frequency = 100 yrs Time to peak = 724 mm
Time interval = 2 mm Hyd. volume = 1,677 cuft
Drainage area = 0.080 ac Curve number 98
Basin Slope = 0.0 % Hydraulic length = 0 ft
Tc method = USER Time of conc. (Tc) = 6.0 mm
Total precip. = 6.40 in Distribution = Type Ill
Storm duration = 24 hrs Shape factor = 484

Hydrograph Discharge Table (Printed vatues ‘=9900% of on.)

Time .-Outflow
(mm cfs)

724 0.484 <<

End



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.2 Friday, Jun 27, 2014

Hyd. No. 9
Roof Infiltration

Hydrograph type = Reservoir Peak discharge = 0.056 cfs
Storm frequency 2 yrs Time to peak = 746 mm
Time interval = 2 mm Hyd. volume = 1,677 cuft
Inflow hyd. No. = 8 - Roof Runoff Reservoir name = Roof Infiltration
Max. Elevation = 154.27 ft Max. Storage 172 cuft

Storage Indication method used. Outflow includes exfiltration.

Hydrograph Discharge Table (Printed values ‘= 99.00% of Op.)

Time Inflow Elevation Clv A Clv B Clv C PfRsr Wr A Wr B Wr C Wr D Exfil Outflow
(mm) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

738 0081 154.24 —
— 0.055 0.055

740 0.074 154.25 — 0.056 0.056
742 0.067 154.26 — 0.056 0.056
744 0.061 154.27 -— 0.056 0.056
746 0.054 154.27 << 0.056 0.056 <<

748 0.047 154.27 0.056 0.056
750 0.040 154.26 0.056 0.056
752 0.034 154.24 —--- 0.056 0.056

...End



Hydrograph Report
Hydraflow Hydrographs by Inteilsolve v9.2 Friday, Jun 27, 2014

Hyd. No. 9

Roof Infiltration

Hydrograph type = Reservoir Peak discharge 0.067 cfs
Storm frequency = lOyrs Time to peak = 748 mm
Time interval = 2 mm Hyd. volume = 1,677 cuff
Inflow hyd. No. = 8 - Roof Runoff Reservoir name = Roof Infiltration
Max. Elevation 155.06 ft Max. Storage = 301 cuff

Storage Indication method used. Outflow includes exfiltration.

Hydrogra ph Discharge Table (Printed values v= 99.00% of Qi.)

Time Inflow Elevation Clv A Clv B Clv C PfRsr Wr A Wr B Wr C Wr D ExfiI Outflow
(mm) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

742 0.098 155.02 --— 0.067 0.067
744 0.088 155.05 --—

— 0.067 0.067
746 0.078 155.06 — 0.067 0.067
748 0.069 155.06 << —-— — --— — — — -— — 0.067 0.067 <<

750 0.059 155.06 -— — — — — 0.067 0.067
752 0.050 155.05 — — — ---—

— 0.067 0.067
754 0.043 155.03 —

— 0.067 0.067

End



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.2 Friday, Jun 27, 2014

Hyd. No. 9
Roof Infiltration

Hydrograph type = Reservoir Peak discharge = 0.075 cfs
Storm frequency = 25 yrs Time to peak = 748 mm
Time interval = 2 mm Hyd. volume = 1,677 cuft
Inflow hyd. No. = 8 - Roof Runoff Reservoir name = Roof Infiltration
Max. Elevation = 155.60 ft Max. Storage = 377 cuft

Storage Indication method used. Outflow includes exfiltration.

Hydrograph Discharge Table (Priflted vatues 59.00% of OP.)

Time Inflow Elevation Clv A Clv B Clv C PfRsr Wr A Wr B Wr C Wr D Exfil Outflow
(mm) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

744 0.104 155.57 — — —
—

— 0.075 0.075
746 0.092 155.59 —

— 0.075 0.075
748 0.081 155.60 << —— --— — — — ---— 0.075 0.075 <<

750 0.069 155.60 —-— —
-— 0.075 0.075

752 0.058 155.59 — — — — 0.075 0.075
754 0.051 155.57 0.075 0.075

End



Hydrograph Report
Hydrafiow Hydrographs by Intelisolve v9.2 Friday, Jun 27, 2014

Hyd. No. 9

Roof Infiltration

Hydrograph type = Reservoir Peak discharge = 0.091 cfs
Storm frequency = 100 yrs Time to peak = 748 mm
Time interval = 2 mm Hyd. volume = 1,677 cuft
Inflow hyd. No. = 8 - Roof Runoff Reservoir name = Roof Infiltration
Max. Elevation 156.73 ft Max. Storage = 481 cuft

Storage ndication method used. Outflow includes exfiltration.

Hydrograph Discharge Table (Printed values v= 9900% of Qp>

Time Inflow Elevation Clv A Clv B Clv C PfRsr Wr A Wr B Wr C Wr 0 Exfil Outflow
(mm) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

746 0.112 156.70 0.091 0,091
748 0.098 156.72 << 0.091 0.091 <<

750 0.083 156.72 0.091 0.091
752 0.071 156.70 0.091 0.091
754 0.061 156.66 0.090 0.090

End



Hydrograph Report
Hydraflow Hydrographs by nteIisoIve v9.2 Fdday, Jun 27, 2014

Hyd.No. 10
Exfiltration

Hydrograph type Diversion 1 Peak discharge = 0.056 cfs
Storm frequency 2 yrs Time to peak = 746 mm
Time interval = 2 mm Hyd. volume = 1,677 cuft
Inflow hydrograph = 9 - Roof Infiltration 2nd diverted hyd. = 11
Diversion method = Pond - Pond structure = Exfiltration

Hydrograph Discharge Table (Printed vatues = 99.00% of Op.)

Time Inflow 2nd Diverted Outflow
(mm) cfs cfs cfs

738 0.055 0.000 0.055
740 0.056 0.000 0,056
742 0.056 0.000 0.056
744 0.056 0.000 0.056
746 0.056 << 0.000 0.056 <<

748 0.056 0.000 0.056
750 0.056 0.000 0.056
752 0.056 0.000 0.056

...End



Hydrograph Report
Hydraflow Hydrographs by httelisolve v9.2 Friday, Jun 27, 2014

Hyd. No. 10
Exfiltration

Hydrograph type Diversion 1 Peak discharge 0.067 cfs
Storm frequency = 10 yrs Time to peak = 748 mm
Time interval = 2 mm Hyd. volume = 1,677 cuft
Inflow hydrograph = 9 - Roof Infiltration 2nd diverted hyd. 11
Diversion method = Pond - Pond structure = Exfiltration

Hydrograph Discharge Table (Printed values > 9900% of Qp.(

Time Inflow 2nd Diverted Outflow
(mm) cfs cfs cfs

742 0.067 0.000 0.067
744 0.067 0.000 0.067
746 0.067 0.000 0.067
748 0.067 << 0.000 0.067 <<

750 0.067 0.000 0.067
752 0.067 0.000 0.067
754 0.067 0.000 0.067

End



Hydrograph Report
Hydraflow Hydrographs by ntelisoIve v9.2 Friday, Jun 27, 2014

HycLNo. 10
Exfi Itration

Hydrograph type = Diversion 1 Peak discharge = 0.075 cfs
Storm frequency = 25 yrs Time to peak = 748 mm
Time interval = 2 mm Hyd. volume = 1,677 cuft
Inflow hydrograph = 9 - Roof Infiltration 2nd diverted hyd. = 11
Diversion method = Pond - Pond structure = Exfiltration

Hydrograph Discharge Table (Printed values ‘=99.00% of Op.)

Time Inflow 2nd Diverted Outflow
(mm) cfs cfs cfs

744 0.075 0.000 0.075
746 0.075 0.000 0.075
748 0.075<< 0.000 0075<<
750 0.075 0.000 0.075
752 0.075 0.000 0.075
754 0.075 0.000 0.075

...End
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Hydraflow Hydrographs by InleHsolve v9.2 Friday, Jun 27, 2014

Hyd.No. 10
Exfiltration

Hydrograph type = Diversioni Peak discharge 0.091 cfs
Storm frequency = 100 yrs Time to peak = 748 mm
Time interval = 2 mm Hyd. volume 1,677 cuft
Inflow hydrograph = 9 - Roof Infiltration 2nd diverted hyd. = 11
Diversion method = Pond - Pond structure = Exfiltration

Hydrograph Discharge Table (Pnnted values >= 99.00% of dPI

Time Inflow 2nd Diverted Outflow
(mm) cfs cfs cfs

746 0.091 0.000 0.091
748 0.091 << 0.000 0.091 <<

750 0.091 0.000 0.091
752 0.091 0.000 0.091
754 0.090 0.000 0.090

End



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.2 Friday, Jun 27, 2014

Hyd. No. 11
Overflow

Hydrograph type = Diversion2 Peak discharge = 0.000 cfs
Storm frequency = 2 yrs Time to peak = 926 mm
Time interval = 2 mm Hyd. volume = 0 cuft
Inflow hydrograph = 9 - Roof Infiltration 2nd diverted hyd. = 10
Diversion method = Pond - Pond structure = Exfiltration

Hydrograph Discharge Table (Printed values >= 9900% of O

Time Inflow 2nd Diverted Outflow
(mm) cfs cfs cfs

926 0.008 0.008 0.000 <<

928 0.008 0.008 0.000 <<

..End
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Hydraflow Hydrographs by Intelisolve v9.2 Friday, Jun 27, 2014

Hyd. No. 11

Overflow

Hydrograph type = Diversion2 Peak discharge = 0.000 cfs
Storm frequency = 10 yrs Time to peak = 598 mm
Time interval = 2 mm Hyd. volume = 0 cuft
Inflow hydrograph 9- Roof Infiltration 2nd diverted hyd. = 10
Diversion method = Pond - Pond structure = Exfiltration

Hydrograph Discharge Table (Printed values >= 99.00% of Qr.)

Time Inflow 2nd Diverted Outflow
(mm) cfs cfs cfs

598 0.016 0.016 0.000 <<

...End
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Hydraflow Hydrographs by Intellsolve v9,2 Friday, Jun 27, 2014

Hyd. No. 11
Overflow

Hydrograph type = Diversion2 Peak discharge = 0.000 cfs
Storm frequency = 25 yrs Time to peak = 556 mm
Time interval 2 mm Hyd. volume = 0 cuft
Inflow hydrograph = 9 - Roof Infiltration 2nd diverted hyd. = 10
Diversion method Pond - Pond structure = Exfiltration

Hydrograph Discharge Table (Printed values = 9900% of Op.)

Time Inflow 2nd Diverted Outflow
(mm) cfs cfs cfs

556 0.015 0.015 0.000<<
560 0.015 0.015 O.000<<

End
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Hydraflow Hydrographs by lntesoIve v9.2 Friday, Jun 27, 2014

Hyd. No. 11

Overflow

Hydrograph type = Diversion2 Peak discharge = 0.000 cfs
Storm frequency = 100 yrs Time to peak = 640 mm
Time interval = 2 mm Hyd. volume = 0 cuft
Inflow hydrograph 9 - Roof Infiltration 2nd diverted hyd. = 10
Diversion method = Pond - Pond structure = Exfiltration

Hydrograph Discharge Table (Printed values v= 99.00% of Op.)

Time Inflow 2nd Diverted Outflow
(mm) cfs cfs cfs

640 0.030 0.030 0.000 <<

644 0.031 0.031 0.000<<

End



Pond Report
Hydraflow Hydrographs by Intelisolve v9.2

Pond No. 2 - Roof Infiltration
Pond Data

Friday, Jun 27, 2014

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control. Wait risers checked for orifice conditions (Ic) and submergence (a).

Stage (ft) Stage I Discharge

UG Chambers - Invert elev. 15350 ft, Rise x Span = 2.50 x 4.25 ft, Barrel Len = 37.50 if, No. Barrels = 1 Slope = 0.00%, Headers = No
Encasement Invert elev. = 153.00 if, Width = 5.25 if, Height 4.00 ft, Voids = 40.00%

Stage I Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) lncr. Storage (cuft) Total storage (cuft)

0.00 153.00 n/a 0 0
0.40 153.40 n/a 32 32
0.80 153.80 n/a 60 92
1.20 154.20 n/a 69 161
1.60 154.60 n/a 67 228
2.00 155.00 n/a 64 292
2.40 155.40 n/a 59 351
2.80 155.80 n/a 52 403
3.20 156.20 n/a 37 440
3.60 156.60 n/a 32 471
4.00 157.00 n/a 32 503

[A] [B] [C] [PrfRsr]

Culvert I Orifice Structures Weir Structures

Rise (in) = 0.00 0.00 0.00 0.00 Crest Len (ft)
Span (in) = 0.00 0.00 0.00 0.00 Crest El. (ft)
No. Barrels = 0 0 0 0 Weir Coeff.
Invert El. (ft) 0.00 0.00 0.00 0.00 Weir Type
Length (ft) = 0.00 0.00 0.00 0.00 Multi-Stage
Slope (%) = 0.00 0.00 0.00 n/a
N-Value = .013 .013 .013 n/a
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.(in/hr) = 8.270 (by Wet area)
Multi-Stage = n/a No No No TW EIev. (ft) = 0.00

[A] [B] [C] [DJ

= 0.00
= 0.00
= 3.33

= No

0.00 0.00
0.00 0.00
3.33 3.33

No No

0.00
0.00
3.33

No

5.00

4.00

3.00

2.00

1.00

0.00

Elev (if)

158.00

157.00

156.00

155.00

154.00

153.00
0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.10

Total Q
Discharge (cfs)
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Page 1 of 1

wProject. 267 Great Road

_____

Location: Actón, MA - -

Prepared For: Benjamin Ewing (Stamski & McNary, Inc.) SOLUTIONS

Purpose: To calculate the water quahty flow rate (WQF) over a given site area. In this situation the
WQF is derived from the first 1.0 of runoff.

Reference: Massachusetts Dept. of Environmental Protection Wetlands Program I United States
Department of Agriculture Natural Resources Conservation Service TR-55 Manual

Structure lmpv. A t t WQV
Given: Name (acres) (miles2) (mm) (hr) (in)

DMH-2 0.09 0.0001406 5.0 0.083 1.00
DMH-3 0.24 0.0003750 5.0 0.083 1.00

Procedure:
Determine unit peak discharge using Figure 1 or 2. Figure 2 is in tabular form so is preferred.
Using the tc, read the unit peak discharge (qu) from Figure 1 or Table in Figure 2. qu is
expressed in the following units: cfs!mi2/watershed inches (esm/in).

HUiLUIe

Name gu (csmlin.)
DMH-2 795.00
DMH-3 795.00

1. Compute Q Rate using the following equation:

= (qu) (A> (WQV)

where:
flow fate associated with first 1 .0 of runoff

qu the unit peak discharge, in csmlin.
A = impervious surface drainage area (in square miles)
WQV water quality volume in watershed inches (1.0” in this case)

[iiucture
Name Q1 (cfs)

[ DMH-2 0.11
DMH3 0.30



CDS ESTIMATED NET ANNUAL TSS REDUCTION

BASED ON THE RATIONAL RAINFALL METHOD

267 GREAT ROAD

CNTECH ACTON, MA
ENGINEERED SOWTON$ for SYSTEM: DMH4

rea 0.24 acres CDS Model
Weighted C 0.90 2015-4
Ic 5 minutes CDS Treatment Capacity

1,4 cfs
Rainfall Percent Cumulative Total Removal

I .
Incremental

Intensity Rainfall Rainfall Flowrate Treated Flowrate (cfs) Eff,ciency_
(inlhr) Volume1 Volume L_

Removal (%)

0.02 10.2% 10.2% 0.00 0.00 100.0 10.2
0.04 9.6% 19.8% 0.01 0.01 100.0 9.6
0.06 9.4% 29.3% 0.01 0.01 100.0 9.4
0..O8 7.7%. 37.0% 0.02 0.02 1.00.0 7.7
0.10 8.6% 45.6% 0.02 0.02 100.0 8.6
0.12 6.3% 51.9% 0.03 0.03 100.0 6.3
0.14 4.7% 56.5% 0.03 0.03 100.0 4.7
0.16 4.6% 61.2% 0.03 0.03 100.0 4.6
0.18 3.5% 64.7% 0.04 0.04 100.0 3.5
0.20 4.3% 69.1% 0.04 0.04 99.9 4.3
0.25 8.0% 77.1% 0.05 0.05 99.5 8.0
0.30 5.6% 82.7% 0,06 0.06 99.2 5.5
0.35 4.4% 87.0% 0.08 0.08 98.8 4.3
0.40 2.5% 89.5% 0.09 0.09 98.4 2.5
0.45 2.5% 92.1% 0.10 0.10 98.1 2.5
0.50 1.4% 93.5% 0.11 0.11 97.7 1.3
0.75 5.0% 98.5% 0.16 0.16 95.9 4.8
1.00 1.0% 99.5% 0.22 0.22 94.0 1.0
1.50 0.0% 99.5% 0.32 0.32 90.4 0.0
2.00 0.0% 99.5% 0,43 0.43 86.7 0.0
3,00 0.5% 100.0% 0.65 0.65 79.4 0.4

99.4
Removal Efficiency Adjustment2= 6.5%

Predicted % Annual Rainfall Treated = 93.5%
Predicted Net Annual Load Removal Efficiency 92.9%

1 - Based on 10 years of hourly precipitation data from NCDC Station 770, Boston WSFO AP, Suffolk County, MA
2- Reduction due to use of 60-minute data for a site that has a time of concentration less than 30-minutes.



CDS ESTIMATED NET ANNUAL TSS REDUCTION
BASED ON THE RATIONAL RAINFALL METHOD CbS

. -
267 GREAT ROAD

I ACTON, MA
ENGINEERED SOLUTIONS for SYSTEM: DMH2

Area 0.09 acres CDS Model
Weighted C 0.90 2015-4
Tc 5 minutes CDS Treatment Capacity

1.4 cfs
Rainfall Percent Cumulative Total Removal

• . Incremental
Intensity Rainfall Rainfall Flowrate Treated Flowrate (cfs) Efficiency

(inlhr) Volume1 Volume Removal (%)

0.02 10.2% 10.2% 0.00 0.00 100.0 10.2
0.04 9.6% 19.8% 0.00 0.00 100.0 9.6
006 9.4% 29.3% 0.00 0.00 100.0 9.4
0.08. 7.7%. 37.0% 0,01. 0.01 100.0 7.7
0.10 8.6% 45.6% 0.01 0.01 100.0 8.6

0.12

6.3% 51.9% 0.01 0.01 100.0 6.3
0.14 4.7% 56.5% 0.01 0.01 100.0 4.7
0.16 4.6% 61.2% 0.01 0.01 100.0 4.6
0.18 3.5% 64.7% 0.01 0.01 100.0 3.5
0.20 4.3% 69.1% 0.02 0.02 100.0 4.3
0.25 8.0% 77.1% 0.02 0.02 100.0 8.0
0.30 5.6% 82.7% 0.02 0.02 100.0 5.6
0.35 4.4% 87.0% 0.03 0.03 100.0 4.4
0.40 2.5% 89.5% 0.03 0.03 100.0 2.5
0.45 2.5% 92.1% 0.04 0.04 100.0 2.5
0.50 1.4% 93.5% 0.04 0.04 100.0 1.4
0.75 5.0% 98.5% 0.06 0.06 99.3 5,0
1.00 1.0% 99.5% 0.08 0.08 98.6 1.0
1.50 0.0% 99.5% 0.12 0.12 97.3 0.0
2.00 0.0% 99.5% 0.16 0.16 95.9 0.0
3.00 0.5% 100.0% 0.24 0.24 93.1 0.5

99.9
Removal Efficiency Adjustment2 6.5%

Predicted % Annual Rainfall Treated = 93.5%
Predicted Net Annual Load Removal Efficiency 93.5%

- Based on 10 years of hourly precipitation data from NCDC Station 770, Boston WSFO AP, Suffolk County, MA
2 - Reduction due to use of 60-rnnute data for a site that has a time of concentration less than 30-minutes.



Groundwater Recharge Calculations
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TSS Removal Calculations



IN
ST

R
U

C
T

IO
N

S:
1.

S
he

et
is

no
na

ut
om

at
ed

.
Pr

in
t

sh
ee

t
an

d
co

m
pl

et
e

us
in

g
ha

nd
ca

lc
ul

at
io

ns
.

C
ol

um
n

A
an

d
B:

S
ee

M
as

sD
E

P
St

ru
ct

ur
al

B
M

P
T

ab
le

2.
T

he
ca

lc
ul

at
io

ns
m

us
t

be
co

m
pl

et
ed

us
in

g
th

e
C

ol
um

n
H

ea
di

ng
s

sp
ec

if
ie

d
in

C
ha

rt
an

d
N

ot
th

e
E

xc
el

C
ol

um
n

H
ea

di
ng

s
3.

T
o

co
m

pl
et

e
C

ha
rt

C
ol

um
n

D
,

m
ul

tip
le

C
ol

um
n

B
va

lu
e

w
ith

in
R

ow
x

C
ol

um
n

C
va

lu
e

w
ith

in
R

ow
4.

To
co

m
pl

et
e

C
ha

rt
C

ol
um

n
E

va
lu

e,
su

bt
ra

ct
C

ol
um

n
D

va
lu

e
w

ith
in

R
ow

fr
om

C
ol

um
n

C
w

ith
in

R
ow

5.
T

ot
al

T
S

S
R

em
ov

al
=

Su
m

Al
l V

al
ue

s
in

C
ol

um
n

D

N
on

-a
ut

om
at

ed
:

M
ar

.
4,

20
08

a, a, 0 0 Cu U

L
oc

at
io

n:
I

S
ub

ca
tc

hm
en

t
P-

4

A

B
M

P
1

B
T

S
S

R
em

ov
al

R
a
te

1
S

ta
rt

in
g

T
S

S
L

oa
d*

C
D

E
A

m
ou

nt

R
em

o
v
ed

(B
*C

)

0 E a, 0 C
l,

R
em

ai
ni

ng

L
oa

d
(C

-D
)

C
on

te
ch

C
D

S2
O

I5
-4

92
.9

%
0.

92
9

0.
07

1
1.

00

48
60

P
ro

je
ct

:
P

re
p

ar
ed

B
y:

D
at

e:

T
ot

al
T

S
S

R
em

ov
al

=

W
JH

6/
27

/1
4

92
.9

%

S
ep

ar
at

e
F

or
m

N
ee

ds
to

be
C

om
pl

et
ed

fo
r

E
ac

h
O

ut
le

t
or

B
M

P
T

ra
in

*E
qu

al
s

re
m

ai
ni

ng
lo

ad
fr

om
pr

ev
io

us
B

M
P

(E
)

w
hi

ch
en

te
rs

th
e

B
M

P

N
on

-a
ut

om
at

ed
T

S
S

C
al

cu
la

tio
n

S
he

et
m

us
t

be
us

ed
if

P
ro

pr
ie

ta
fy

B
M

P
P

ro
po

se
d

1.
F

ro
m

M
as

sD
E

P
S

to
rm

w
et

er
H

an
db

oo
k

V
ol

.
1

M
as

s.
D

ep
t.

of
E

nv
ir

on
m

en
ta

l P
ro

te
ct

io
n



IN
ST

R
U

C
T

IO
N

S:
1.

S
he

et
is

no
na

ut
om

at
ed

.
Pr

in
t

sh
ee

t
an

d
co

m
pl

et
e

us
in

g
ha

nd
ca

lc
ul

at
io

ns
.

C
ol

um
n

A
an

d
8:

S
ee

M
as

sD
E

P
St

ru
ct

ur
al

B
M

P
T

ab
le

2.
T

he
ca

lc
ul

at
io

ns
m

us
t

be
co

m
pl

et
ed

us
in

g
th

e
C

ol
um

n
H

ea
di

ng
s

sp
ec

if
ie

d
in

C
ha

rt
an

d
N

ot
th

e
E

xc
el

C
ol

um
n

H
ea

di
ng

s
3.

To
co

m
pl

et
e

C
ha

rt
C

ol
um

n
D

,
m

ul
tip

le
C

ol
um

n
B

va
lu

e
w

ith
in

R
ow

x
C

ol
um

n
C

va
lu

e
w

ith
in

R
ow

4.
T

o
co

m
pl

et
e

C
ha

rt
C

ol
um

n
E

va
lu

e,
su

bt
ra

ct
C

ol
um

n
D

va
lu

e
w

ith
in

R
ow

fr
om

C
ol

um
n

C
w

ith
in

R
ow

5.
T

ot
al

T
S

S
R

em
ov

al
=

Su
m

Al
l V

al
ue

s
in

C
ol

um
n

D

0 .2 0 0

L
o
c
a
ti

o
n
:

I
S

ub
ca

tc
hm

en
t

P-
4

1

N
on

-a
ut

om
at

ed
:

M
ar

4,
20

08

B
M

P
1

T
S

S
R

e
m

o
v
a
l

R
a
t
e

1

A
B

C
D

E
S

ta
r
ti

n
g

T
S

S
A

m
o
u
n
t

R
e
m

a
in

in
g

L
o
a
d
*

R
e
m

o
v
e
d

(
B

*
C

)
L

o
a
d

(
C

-
D

)

0 E

C
l,

C
l,

C
on

te
ch

C
D

S2
O

I5
-4

9
2

.9
%

0
.9

2
9

0
.0

7
1

1.
00

S
u
b

s
u

r
f
a
c
e

In
fi

lt
ra

ti
o
n

St
ru

ct
ur

e
80

%
0.

07
1

0.
05

7
0.

01
4

48
60

P
ro

je
ct

:
P

re
p

ar
ed

B
y:

D
at

e:

T
ot

al
T

S
S

R
em

ov
al

W
JH

6/
27

/1
4

98
.6

%

S
ep

ar
at

e
F

or
m

N
ee

ds
to

be
C

om
pl

et
ed

fo
r

E
ac

h
O

ut
le

t
or

SN
IP

T
ra

in

*E
qu

ai
s

re
m

ai
ni

ng
lo

ad
fr

om
pr

ev
io

us
B

M
P

(E
)

w
hi

ch
en

te
rs

th
e

B
M

P

N
on

-a
ut

om
at

ed
T

S
S

C
al

cu
la

tio
n

S
he

et
m

us
t

be
us

ed
if

P
ro

pr
ie

ta
ty

B
M

P
P

ro
po

se
d

1.
F

ro
m

M
as

sD
E

P
S

to
rm

w
at

er
H

an
db

oo
k

V
ol

.
1

M
as

s.
D

ep
t.

of
E

nv
ir

on
m

en
ta

l
P

ro
te

ct
io

n



Page 1 of 1

Pa7Gr.

Prepared For Ben_.....

Structure lmpv 1k

Given: Name (acres) (miles2)
DMH-2 0.09 0.0001406
DMH-3 0.24 0.0003750

Procedure:

I iruciure
Name gu (csmlin.)

I DMH-2 795.00
LDMH-3 795.00

= flow tale associated with first tO” of runoff
qu the unit peak discharge, in csm!in.
A impervious surface drainage area (in square miles)
WQV = water quality volume in watershed inches (1.0” in this case)

Structure
Name Q

_____

DMH2

______

DMH-3

-

NTCH1
ENGNEEREOSCLJT!ONS

Purpose: To calculate the water quality flow rate (WQF) over a given site area. In this situation the
WQF is derived from the first 1.0” of runoff.

Reference: Massachusetts Dept. ofEnvironmental Protection Wetlands Program I United States
Department of Agriculture Natural Resources Conservation Service TR-55 Manual

c tc WQVI
(mm) (hr (inJ

5.0 0.083 1.00
5.0 0.083 1.00

Determine unit peak discharge using Figure 1 or 2. Figure 2 is in tabular form so is preferred.
Using the to, read the unit peak discharge (qu) from Figure 1 or Table in Figure 2. qu is
expressed in the following units: cfsIrni2Iwatershec inches (cern/in).

1. Compute 0 Rate using the following equation:

(qu) (A) (WQV)

where:

(cfs)
0.11
0.30



CDS ESTIMATED NET ANNUAL TSS REDUCTION
BASED ON THE RATIONAL RAINFALL METHOD

.. ,.

267 GREAT ROAD
ACTON, MA

EUGlNERED for SYSTEM: DMH4

Area 0.24 acres CDS Model
Weighted C 0.90 20154
To 5 minutes COS Treatment Capacity

1.4 cfs
Rainfall Tjn’ Cumulative Total Removal

, . . . Incremental
Intensity Rainfall Rainfall Flowrate Treated Flowrate Icfsi Efficiency,,

R v I (V(inIhñ Volume1 Volume cfsl
0 a

0.02 10,2% 10.2% 0.00 0.00 100.0 10.2
0.04 19.8% 0.01 0.01 100.0 9.6
0.06 9.4% 29.3% 0.01 0.01 100.0 9.4
0.08 7.7% 37.0% 0.02 0.02 100.0 7.7
0.10 8.6% 45.6% 0.02 0.02 100.0 8.6
0.12 6.3% 51.9% 0.03 0.03 100.0 6.3
0.14 4.7% 58.5% 0.03 0.03 100.0 4.7
0,16 4.6% 61.2% 0.03 0.03 100.0 4,6
0.18 3.5% 64.7% 0.04 0.04 100.0 3.5
0.20 4.3% 69.1% 0.04 0.04 99.9 4.3
0.25 8.0% 77.1% 0.05 0.05 99.5 8.0
0,30 5.6% 82.7% 0.06 0.06 99.2 5.5
0.35 4.4% 87.0% 0.06 0.08 98.8 4.3
0.40 2.5% 89.5% 0.09 0.09 98.4 2.5
0.45 2.5% 92.1% 0.10 0.10 98.1 2.5
0.50 1.4% 93.5% 0.11 0.11 97.7 1,3
0.75 5.0% 98.5% 0.16 0.16 95.9 4.8
1,00 1.0% 99.5% 0.22 0.22 94.0 1.0
1.50 0.0% 99.5% 0.32 0.32 90.4 0.0
2.00 0.0% 99.5% 0.43 0.43 86.7 0,0
3.00 0.5% 100.0% 0.65 0.65 79’.4 0.4

99,4
Removal Efficiency Adjustment2 6.5%

Predicted % Annual Rainfall Treated = 93.5%
Predicted Net Annual Load Removal Efficiency = 92.9%

I Based on 10 years of hourly precipitation data from NCDC Station 770, Boston WSFO AP, Suffolk County, MA
2 - Reduction due to use of 60-minute data for a site that has a time of concentration less than 30-minutes.



COS ESTIMATED NET ANNUAL TSS REDUCTION

BASED ON THE RATIONAL RAINFALL METHOD CbS

,.. 267 GREAT ROAD
ACTON,MA

ENGiNERD SDLd for SYSTEM: DMH-2

Area 0.09 acres COS Model
Weighted C 0.90 20154
To 5 minutes CDS Treatment Capacity

1.4 cfs
Rainfall Percent Cumulative Total Removal

Intensity1 Rainfall Rainfall Flowrate Treated Flpwrate (cfs) Efficiency
Incremental

(inihr) Volume1 Volume Lf Removal 1%)

0.02 10.2% 10.2% 0.00 0.00 100.0 10.2
0.04 9.6% 19.8% 0.00 0.00 100.0 9.6
0.06 9.4% 29.3% 0.00 0.00 100.0 9.4
0.08 7.7% 37.0% 0.01 0.01 100.0. 7.7
0.10 8.6% 45.6% 0.01 0.01 100.0 8.6
0.12 6.3% 51.9% 0.01 0.01 100.0 6,3
0.14 4.7% 56.5% 0.01 0.01 100.0 4.7
0.16 4.6% 61.2% 0.01 0.01 100.0 4.6 —

0.18 3.5% 64.7% 0.01 0.01 100.0 3.5
020 4.3% 69.1% 0.02 0.02 100.0 4.3
0.25 8.0% 77.1% 0.02 0.02 100.0 8.0
0.30 5.6% 82,7% 0.02 0.02 100.0 5.6
0.35 4.4% 87.0% 0.03 0.03 100.0 4.4
0.40 2.5% 89.5% 0.03 0.03 100.0 2.5
0.45 2.5% 92.1% 0.04 0.04 100.0 2,5
0.50 1.4% 93.5% 0.04 0.04 100.0 1.4
0.75 5.0% 98.5% 0.06 0.06 99.3 5.0
1,00 1.0% 99.5% 0.08 0.08 98.6 1.0
1.50 0.0% 99.5% 0.12 0.12 97.3 0.0
2.00 0.0% 99.5% 0.16 0.16 95.9 0.0
3.00 G.5% 100.0% 0.24 0.24 93.1 0.5

99.9
Removal Efficiency Adjustment2 6.5%

Predicted % Annual Rainfall Treated = 93.5%
Predicted Net Annual Load Removal Efficiency = 93.5%

1 Based on 10 years of hourly precipitation data from NCOC Station 770, Boston WSFO AP, Suffolk County, MA
2- Reduction due to use of 60-minute data for a site that has a time of concentration less than 30-minutes.



Storm Sewer Design
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Inlet Grate Capacity Calculations

Job: SM-4860 Calculated by: JTM
Project: 267 Great Road Date: 6/27/2014

LeBARON FOUNDRY, INC. LF246 inlet grate pass area A 225 sq. in.
1.56 sq. ft.

(1= (C*A* SQRT(2*g*h))*f

C = orifice coefficient
C = 0.6 square edges
A = inlet area

1.56 sq. ft.
g gravitational constant

32.2 ft/sec’2
h = head on inlet
h = 0.33 ft. (low points)

0.17 ft. (on slope)
f = clogging factor

0.66

Single Grate

Q (MAX)= 2.85 cfs (LP) low points LF246
Q (MAX)= 2.04 cfs (OS) on slope LF246

Double Grate
Q(MAX)= 5.70 cfs(LP) lowpoints LF246
Q (MAX)= 4.09 cfs (OS) on slope LF246

TRIBUTARY TIMEOF 100YR Q=C1A single double
AREA (AC) CONC. INTENSITY C Q100 POSITION U (MAX) grate grate

CB1 0.10 10 7.6 0.75 0.59 LP 2.85 yes
C82 0.40 10 7.6 0.64 1.81 LP 2.85 yes



Soil Evaluation



Massachusetts Department of Environmental Protection

________________________

Bureau of Resource Protection Wastewater Permitting Program SHe Adanee sr Mt9ILCI Cber
Form 11 - Soil Suitability Assessment for On-Site SeSiiage Disposal

C. On-Site Review (rn/n/mu of two rtoIes required at every proposed disposal areet

Deep Observation Hole A:

____________

1. Deep Observetio Hole Lags

Deep Hole Number

__________

- GounO Efevetion at Surface of NOte

Location (Identity on Ran)

tee. waadtarel. eçrkufturot feMetced of, dc.) Sonfece alonee

Ve5eteIlon ‘- LaCdlorm PaofIlSn on loHep toffee 5ddf) -:

3. Distances from: open Water Body

________

Drainage Way

________

Possible Wet
tl feel eel -

Property Line

_______

. DrinkIng Water Welt

_______

Other

_______________

4. Parent Materiel: Unsuitable Materials Present: YesQ No

If Yes: Disturbed SoilD Fill Materialfl Impervious Layer(s) Q Weathered/Fractured RockQ BedroceD

5. Groundwater Observe0: Yes No Q
If Yes: Depth Weeping from Pit [ 03 Depth Standing Water In Hole ‘ *3
Estimated Depth to High Groundwater, V

_______________

lclee elevette

Massachusetts Department of Environmental Protection
-

/‘ Bureau of Resource Protectioh—WastewaterPermitting Program .- . SileAdressocMaplLottwmber
,\ Form 11- SoI Suitability Assessmentfor On-Site Sewge Disposal

Deep Observation Hole A: Deep Hole Number:

2. Land Use: i
Slope f%l

‘ Soft Sott Matrix: Redoxlmorphtc Features Coerce Fragments Soil Structure - Soil
Horizon! Cotor-Motst (rnotttcs) Texture % by Volume Consistence OtherDplh Layer IMunseit) (USDA) -. . (Moist)(In.) . Depth Color Percent Sravet Cobbles

. &Stónes

. ./
.i_ ,4 /D’L,’2 ‘ — — I — c’ F,t/

/ L

‘L4 1Oyi l . .
, —

)L1 7 5Cf11 - . . 1 f •Ji.ii9 .

Adduttorrat Notes -



L

Massachusetts Department of Environmental Protection

_______

Bureau of Resource Protection LWastewater Permitting Program
Form 11 - Soil Suitability Assessment for On-Site Sewage Disposal

C. On-Site Review (minim urn or Iwo hoes required at every proposed disposal ares)

Deep Observation Hole A:
•0e —
I

1. Deep Observation Hole Logs
-

Deep Hole Number /‘ Ground ElevatiOn at Surface of Hole

__________

Site Adoreas or hGpP.ol Coaster

Location (Identify on Plan)

3. Distances from: Open Water Body

________

Drainage Way

________

Possible Wet Arha

Property Llne>ID . Dnklng water Well

_______

other

___________

feel . feet - -

4. Parent Materitil: C)—’/ . Unsuitable Mafedals Present: Yes No

if Yes: Disturbed SolID Fill MalarlalQ Impervious Layer(s) 0 Weathered Fractured RockO BedrockQ

5. Groundwater Observed: Yes No Q
If Yea: Depth Weeping from Pit 7 -f Depth Standing Waler In Hole ‘

Estimated Depth to High Groundwtec.

______________ ______________

- Inches elevation

I Massachusetts Department of Environmental Protection ( 7 7 o
/‘Z4 Bureau of Resource Protectioh— Wastewater Permitting Program .- Site Addreaeecr MaplLol Number
\j Form 11-Soil SuitãbilityAssessmentforOn-SiteSewgeDisposal

Deep Observation Hole A: Deep Hole Number:

2. Land Use:
leg. Woodland, agrkullanot liotd,vacocst tel, ci e.l Sucrose Stoeea

—

Vegetallan
POtllo5 en londseape (aitosh steatr

Slope t)

Soft Soil MatrIx: Redoxlmorphle Features SoIl Coarse Fragmnts Soil Structure SoilHorison! Color-Moist .. (mottles) Texture Sit try Volume Consistence OtherDeph Layer (Munsell) — (USDA) . (MoIst)(In.)
. Depth Color Percent Grovel Cobbles.

. &Stdnes
I . 44..e .A ,

0-
0

. I . -

I! i. - —
— f(aji

/
ó-- t

Additional Holes. Y144° /. ‘



Massachusetts Department of Environmental Protection

_________________________

Bureau of Resource Protection - Wastewater Permitting Program ala aeorss Mtftol eaobe
Form 11 Soil Suitability Assessment for OnSite Sewage Disposal

CQn -Site Review (mN/rnurn o(two holes required at every proposed dispose) area)

Deep Obseation Hole A: /) /!
ocla fln,c Weatha,

1. Deep Obseivailon Hole LSgs

Deep Hole Number

_________

Gtound Elevation at Surface of Hole -

Location (Identify on Plan) -

if Yes: Disturbed Soilfl Fill MatelielU Impervious Layer(s)D Wealhered)Fractured RockFJ BedroctcEj

5. Groundwater Obsemed: Yes No

If Yes: Depth Weepirt from Pit

_________

Depth Standing Water In Hots

_________

Estimated Depth to High Groundwaten I V
-

Inches etcvtln

Massachusetts Department of Environmental Protection ‘? 6A-i i
j\ Bureau of Resource Protectioi-rWastewater Permitting Program - staAaeressoeMnpilatNombet\ Form 11 - Soil Suitability Assessment for On-Site Sewge Disposal

2. Land use: & 17’ ‘
-

/ df
(e.5. Woodland agricultural Iteldvacent lot, etc.) Soufece Stones slope ll

(ç ,

________________

c’ ..- -
VegetatIon Ladoforna PaStieS en lendocepe lellesh sheet)

3. Distances from: Open Water aody

_______

Drainage Way

_______

Possible Wet Area
leaf (eel lent

Property Line i.a ‘V. Drinking Waler Welt

_______

Other
tact teat - -

4 Parent Material: Ct 7 ‘“F-T/
V Urtsuitabte Maledals Present: YeaC

Deep Obseatlon Hole A: Dep Hole Number:___________

U!HL fA/



:nOut A. Site Information
forms on the
computer, use
only the tab key
to move your
cursor - do not
use the return
key.

B Test Results

Commonwealth of Massachusetts
City/Town of
Percolation Test
Form 12

Percolation test results must be submitted with the Soil Suitability Assessment for On-site SewagDisposaL DEP has provided this form for use by local Boards of Health. Other forms may be used, butthe information must be substantially the same as that provided here. Before using this form, check withthe local Board of Health to determine the form they use.

Owner Name

9c ,tF,7
Street Address or Lot #

/9iic)
City/Town State Zip Code

Contact Person (if different from Owner) Telephone Number

Yi/’2
Date Time Date Time

ObseationHole#

Ce2 “

Depth of Perc

Start Pre-Soak

End Pre-Soak CI 7f

. Time at 12”

Time at 9”

Timeat6”

Time (9”-6”)

..

Rate (Mtn.Ilnch)

. Test Passed: Test Passed:
Test Failed: Test Failed:

c7-4k/ --/r ffl
“)Test Performed By:

,4iro’ /JD.48e ñATtrF (Y7n_
Witnessed By:

Comments:

t5forml2.doc 06/03
Perc Test Page 1 of 1



Commonwealth of Massachusetts
, CitylTown of

‘ Percolation Test
Forml2

Percolation test results must be submitted with the Soil Suitability Assessment for On-site SewageDisposal. DEP has provided this form for use by local Boards of Health. Other forms may be used, butthe information must be substantially the same as that provided here. Before using this form, check withthe local Board of Health to determine the form they use.

nout A Site Information
forms on the
computer, use

_____________________________

only the tab key
to move your
cursor - do not
use the return
key.

__

Owner Name

LE47 ,zo
Street Address or Lot #

1f: 4: O/7?o
City/Town State Zip Code

Contact Person (if different from Owner> Tetephone Number

B. Test Results
._______

Date Time Date TimePT-.Observation Hole #

Depth of Perc
—

t9:),Start Pre-Soak

.

.. ,7JEnd Pre-Soak

Tineat12”

Timeat9”

Time at6’

Time (9”-6”)

2Rate (Mm/Inch)

• Test Passed: Test Passed:
. Test Failed: Test Failed: C74.5F At,’ //iA’f. ijJ. C j2fj’I38’1A.,l

Test Performed By:

,
Witnessed By:

Comments:

t5forml2.doC- 06)03
PercTest Page 1 of 1



commonwealth of Massachusetts
City/Town of
Percolation Test
Form 12

Percolation test results must be submitted with the Soil Suitability Assessment Tsr On-site SewaDisposal. DEP has provided this form for use by local Boards of Health. Other forms may be used, butthe information must be substantially the sam as that provided here. Before using this form, check withthe local Board of Health to determine the form they use.
A. Sfte Information

3))//2 jo:
Date Time

i ‘

ce’
D

/0 ‘Q’)

U7f

•9

lmportant
Wtren filling out
forms on the
computer, use
only the lab key
to move your
cursor - do not
use the return
key.

Street Address or Lot S

Owner Name
F’-.

-

“i- ,€E47

Cityrrown

Contact Person (if different from Owner) Telephone Number

,el 4
State Zip Code

Date

B. Test Results

Observation Hole #

Depth of Perc

Start Pre-Soak

End Pre-Soak

Time at 12”

Time at 9”

Time at 6”

Time (9”-6”)

Rate (Mm/Inch)

/:) ;i-’

Time

“5’

/
‘/7*

7,i

Test Passed:
Test Failed:

S7/ç/ 4iO /N4AyTest Performed By:

Test Passed: fJ
Test Failed: D

( ij t-’ J-”i; --

V /Jw .sf .hA6m’ (Tt’c7?-Witnessed By:

comments: V

t5fomti2.doG’ 06103
Parc Test Page 1 of I
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3.7 WATER BALANCE CALCULATIONS
for

267 Great Road
Acton, MA

PREPARED FOR:

Acton Management, Inc.
69 Great Road

Acton, MA 01720

PREPARED BY:

Stamski and MeNary, Inc.
1000 Main Street
Acton, MA 01720

Engineering-Planning-Surveying



Water Balance Calculations SM-4860

Project: 267 Great Road By: LEM Date: 6/27/2014

Location: Acton MA Checked: Date:

Pre-Development Rechag
CN= 36.4

From Figure 1, infiltration= 20 in/year

Drainage Area= 97,574 s.f.

Recharge= 97,574 x 20 /12 in/ft 162,624 c.f./year

Pre-Develogment Sewage Flow
Leaching Area= 330 gpd

Total Design Flow= 330 gpd

330 gpd x 365 days/year x 0.134 s.f./gal = 16,101 c.f./year

Average(50%)= 8,050 c.f./year

Post-Development Recharge
CN= 46.6

From Figure 1, infiltration= 19.7 in/year

Drainage area= 97,574 s.f.

Recharge= 97,574 x 19.7 /12 in/ft 160,185 c.f./year

Post-Development Sewage Flow
Leaching Area= 270 gpd

Total Design Flow= 270 gpd

270 gpd x 365 days/year x 0.134 s.f./gal = 13,173 c.f./year

Average(50%)= 6,587 cL/year

Post-Development Subsurface Infiltration

CN= 98

From Figure 1, runoff= 30.6 in/year (directed to drywells)
Impervious Area 17,424 s.f.

Recharge= 17,424 x 30.6 /12 in/ft 44,431 c.f./year

Post-Development Vs. Pre-Development
211,203 > 170,674

c.f./year c.f./year



Worksheet 2: Runoff curve number and runoff SM-4860

Project: 267 Great Rd By JTM Date 612114

Location: Acton, MA Checked Date

Circle one: Present Developed PRE

1. Runoff curve number(CN)

Soil name Cover descnption Area Product of
and CN1/ CNxArea

hydrologic (cover type, treatment, and
group hydrologic condition

percent Impervious. Table Fig Fig Acres
unconnectedlconnected Impervious 2-2 2-3 2-4

(appendix A) area ratio)

A Woods 30 1.60 47.97

A Open 39 045 1747

Impervious 98 0.07 ‘ 637

A Gravel 76 O.13 965

1/Use only one CN source per line. Totals = 2.24 81.46

CN (weighted) = total product 81.46 36.38 Use CN = I 36.4 I
total area 2.24

2. Runoff

Storm #1 Storm #2 Storm #3

Frequency yr sS

Rainfall, P (24-hour) in

Runoff, Q in 0.01 0.05 0.41
(Use P and CN with table 2-1, fig. 2-1,)
or eqs. 2-3 and 2-4.)

____________________________

Runoff, 0 of I 75 I 442 I 3360 I
D-2 (210-Vl-TR-55, Second Ed., June 1986)



Worksheet 2: Runoff curve number and runoff SM-4860

Project: 267 Great Rd By JTM Date 6)3/14

Location: Acton, MA Checked

__________

Date

__________

Circle one: Present Developed POST

1. Runoff curve number (CN)

Soil name Cover description Area Product of
and CN 1/ CN xArea

hydrologic (cover type, treatment, and
group hydrologic condition.

percent impervious Table Fig Fig Acres
uriconriectedlconnected impervious 2-2 2-3 2-4

(appendix A) area ratio)

A Woods 30 ‘ •.
‘ .- 108 3234

A Open 39 . > 0.69 26 83

Impervious ,. 98 . 034 3332

A Gravel 76. 0 05 3 72

Roof 98 . 0O8 7.84

1/Use only one CN source per line. Totals = 2.24 104.06

CN (weighted) = total product = 104.06 46.56 Use CN = 1 46.6 I
total area 224

2. Runoff

_____________________

Storm #1 Storm #2 Storm #3

Frequency yr

Rainfall, P (24-hour) in $. 4

Runoff, Q in 0.05 0.36 1.08
(Use P and CN with table 2-1, fig. 2-1,)
or eqs. 2-3 and 2-4.)

______________________________

Runoff, 0 of I 427 I 2881 I 8770 I
0-2 (21 0-Vl-TR-55, Second Ed. June 1986)



SHEET NO._

CALCULATED BY.

CHECKED BY_

SCALE

_______

STAMSKI AND McNARY, INC.
80 Harris Street

ACTON, MASSACHUSETTS 01720
TEL (978) 263-8585
FAX (978) 263-9883
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DATE
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3.8 EARTH REMOVAL CALCULATIONS
for

267 Great Road
Acton, MA

PREPARED FOR:

Acton Management, Inc.
69 Great Road

Acton, MA 01720

PREPARED BY:

Stamski and McNary, Inc.
1000 Main Street
Acton, MA 01720

Engineering-Planning-Surveying



Cut/Fill Calculations

Location: 267 Great Road Calculated by: BRE
Acton Date: 6/5/2014

Job: SM4860

Method: Cut (Cu. Yd.) Fill (Cu. Yd.) Net (Cu. Yd.)

Grid 838 1591 753
Composite 880 1690 810

Average End 906 1672 766

Average: 776 Icubic yard of Fill



3.9 PLANS

Attached plans include: Title Sheet, Existing Conditions Plan, Layout Plan,
Grading plan, Drainage & Utilities Plan, Detail Sheet

- By: Stamski & McNary, Inc.

Landscape Plan — By: Kim Ahern Landscape Architects



FLOOR PLANS
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REDUCED PLANS



19.10
Lighting Plan
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3.10
Traffic Study



Traffic Study
The proposed office building will produce a maximum of 6.5 trips during a

peak hour and 41.67 trips during a weekday. Since the proposed office building
will produce less than 30 trips in a peak hour and less than 400 trips on a weekday,
this project is not subject to a traffic impact study.
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